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MORE PERSONS are connected with the management of poul 
try than with any other kind of livestock Poultry keepers are 
represented by specialists as well as novices and by large pro 
ducers with thousands of birds on specialized or general farms 
as well as small produters with a few birds in the backyard 
Poultry production is ot interest to young and old and to per* 
sons m all walks of life 

To succeed it is necessary to know the principles of poultry 
management It is a fiek of study which has broadened and 
which IS constantly developing m many of its aspects For that 
reason it is essential to kee>> abreast witli the times in order to 
keep up with die newest d. veZopments 

Great strides have been ij ade during the past two decades in 
the de\elopment of sound pj ,»cedures in the mdustiy Scientific 
principles, based on adequj e research, have eliminated much 
of the guesswork from our f csent day poultry practices More 
exact information is availab! to pouUrymen today on the nutri- 
tive requirements of chickei s than is known in the case of an) 
other farm animal or in the case of human nutrition Much 
of the fundamental work in liiiman nutrition liad its basis in 
work with chickens 

Tecliniques m breeding have been improved and perfected 
to ilie point wlierc production iccords growth rates, and rates 
of feathering are being obtained fwr be)ond those of twent) five 
)ears ago The day of specialization in the poultry industry is 
now at Iiand This is indicated by thc-^act that in certain van 
cties of cinckens two distinct strains have been developed, one 





for the production of broiler chicks and tlic other for replace 
mem stock m laying flocks , r .1 « 

Because of the broad interests and diverse backgrounds of the 
persons concerned it is not advisable in a general text to 
scientific, but yet the fundamenuals must be presented Inis 
text attempts to meet the needs of the largest number of poul 
trymen It is intended primarily for the person who lias some 
knowledge of the subject It is written to meet the needs of the 
vocational agricultural student, the average poiiltryman, the 
general farmer, the college student interested pnmaril) in farm 
poultry, the high school student in general agriculture, and 
persons desiring a background in poultry 
The authors have presented the information m a form which 
has been successfully used in teaching a beginning course in 
farm poultry Th\s teaching experience hxs covered many y cars 
and has involved a large number of students 

k list of selected references is gi\ cn a» tlic end of each chapter 
along with a number of questions It is hoped that the ques 
tions may be used by teachers in bringin 5 some of tlic more prac- 
tical applications of poultry management to tlie students 

On page 557 will be found a list of state agricultural colleges 
This information given in a handy reference form will be most 
helpful to students 

The authors wish to express their appreciation for the cour 
lesies extended by various individuals and organizations in per 
nutting the use of illustrations and utbles Except where credit 
IS indicated the illustrations origmafed at Cornell University 

The authors also wish to acknowledge the help and inspira 
tion of all those associated with them and those w horn they have 
consulted ' 
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CHAPTER 1 

The Toultry Industry 


SIZE AND IMPORTANCE 

THE POULTRY industry ranks fourth as a source of income 
to the American farmer and is the first or second source of farm 
income m thirteen states In 1948 the gross value of poultry 
and poultry products was over tliree and a half billion dollars 
Poultry rates ahead of vegetables, wheat, cotton, fruits, corn, 
and similar major agricultural products It is found on more 
farms than any other type of livestocV, and many farmers make 
their entire living from poultry and poultry products 

The poultry industry is constantly changing The great 
commercial broiler industry has developed during the past fif 
teen years to the point where it supplies about one third of the 
poultry meat There is a trend toward specialization mth 
many poultrymen specializing in hatching eggs for broiler pro 
duction and others raising broilers or roasters, but tlie majority 
of part and full time poultrymen are primarily interested in 
table egg production The turkey industry has also become 
more specialized, with large flocks of thousands of birds be- 
coming relativ ely common 

Over half of the poultry and eggs are produced in the Middle 
West, but the eastern areas are increasing in importance The 
East and ^Vest Coasts have a much higher percentage of com- 
mercial poultry farms than the rest of the country This is due 
in part to the availability of good markets and in part to tlie 
fact that some of the otlier branches of agriculture are not pos 
sible or are less profitable The nearness to market simplifies 
the marketing process and helps maintain quality WJicre the 
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average size of the flock is small, tlie cost of assembling eggs for 
marketing is high and preservation of quality more difficult 


TABLE 1 Percentage of All Farms Reporting Egg Production 
AND Percentage Distribution of Egg Production by Size of Flocks, 
BY Regions, and for the United States, 1944 


Recto** 

REEOK^ka 

1 £oc« PaoDi-cCD F»o« Flock* Whose Site It — 

' Under SO 

50-49 1 

100-199 

i 200-399 

Over 400 


66 2 

70 

61 

too 

149 

: 61 3 

East North Central 

80 3 

7X) 

156 1 

36 0 

27 1 

136 


85 6 

36 

99 

33 5 

40 6 

11 5 

South Atlantic 

82 3 

330 

21 2 

156 

11 5 

184 

South Central 

86 0 

26 7 

26 3 

25 6 

14 8 

63 

Western 

69 5 

124 

99 

11 1 

10 3 

54 9 

United States 

81 3 

121 

14 2 

25 2 

24 0 : 

23 8 


(U S Department of AgncuUute ) 


TABLE 2 Farm Production of Eggs and Percentage of U S 
Total, by Regions and for the United States, for Selected 
Years 1925-48 



Listed below, in order of production, are the ten highest egg 
producing states m 1925-29 md m 1950 


1925-29 

1 Missouri 

2 lots a 

3 Ohio 

4 Illinois 

5 Kansas 

6 Texas 

7 California 

8 Penns)l\ania 

9 Indiana 
10 New\otk 


mo 

lots a 

Minnesota 

Pennsylvania 

Texas 

Missouri 

Illinois 

California 

Ohio 

Wisconsin 

New \ork 
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The number of eggs produced has been increasing at a faster 
rate than the number of hens because egg production per hen 
has increased due to impro\ed breeding and better nutrition 
and management Per capita consumption in tlie United States 
of eggs has increased from 298 in the period 1935 to 1939 to 
382 in 1949, of poultry meat, from 17 9 pounds to 25 5 and of 
turkeys, from 2 6 pounds to 4 2 pounds for tlie same years 
These increases are greater than for an^y other food product 
The past history of the poultry industry indicates that it 
offers an opportunit> to the indiMdual interested in agriculture 
In common ivith other fields, the returns vary from )ear to year 
and from decade to decade but it has been consistently one of 
the more profitable farm enterprises The material tliat follows 
discusses the possibiliues of commercial production of poultry 
as well as its production as a part time enterprise in connection 
vvitli general farming 


TABLE 3 Rank of States Accoroinc to Gross Incohe from 
Poultry (Eocs, Farm-raised Chjcrens, Broilers, and Turkeys) as 
A Percentage of Gross Farm Income, 1945 


Ravx 

Statb 

PERCCNTACe 

Rav* 

State 

Perce vfXoB 

1 

Delaware 

76 27 

25 

Wisconsin 

1279 

2 

New Hampshire 

54 43 

26 

Arkansas 

12 78 

3 

Massachusetts 

37 06 

27 

Tennessee 

12 64 

4 

Maryland 

34 69 

28 

Illinois 

n 50 

5 

New ferscy 

34 45 

29 

Nebraska 

11 25 

6 

Connecticut 

33 81 

30 

Alabama 

11 02 

7 

Rhode Island 

32 84 

31 

Kansas 

10 87 

8 

Pennsylvania 

27 81 

32 

South Dakota 

10 59 

9 

West Virginia 

26 44 

33 

Kentucky 

1048 

10 

Utah 

26 43 

34 

Washington 

10 47 

11 

\ ii^inia 

20 28 

35 

South Carolina 

9 92 

12 

NcwYorh 

1924 

36 

North Carolina 

9 91 

13 

Minnesota 

19 23 

37 

Mississippi 

9 17 

14 

Maine 

18 98 

38 

Colorado 

9 07 

15 

Ohio 

16 76 

39 

Louisiana 

8 70 

16 

Michigan 

1617 

40 

California 

8 69 

17 

Missouri 

16 09 

41 

Nevada 

7 81 

IB 

Oregon 

14 59 

42 

North Dakota 

6 10 

19 

Indiana 

14 49 

43 

Idaho 

5 99 

20 

Vermont 

13 56 

44 

rionda 

5.37 

21 

Gcon?ia 

13 07 

45 

New Mexico 

5 08 

22 

Oklahoma 

12 95 

46 

Montana 

5 07 

23 

Texas 

12 94 

47 

Wyoming 

5 05 


Iowa 

12 88 

48 

Arizona 

3 85 



United States 

13 86 








TABLE 4 Eggs Anvual Rate ofLa^ per Layer on Farms Dorino 
THE Year/ by Regions and for the United States, for Seiected 
Years 1925-48, and the Percentage 1948 Is of 1925-29 


Region 

192S 29 

AvtKACe 

MMS 39 

mi-4s 

1946 

1947 

1948 

Pmmntacb 
J 948 li or 
1925 29 

North Atlantic 

1 

1 131 



181 



140 

East North Central 

118 

133 

151 

163 

164 

170 

144 

VVest North Cen 
tral 

110 

121 

145 

160 

162 

167 

152 

South Atlantic 

112 

119 

128 

135 

137 

140 

125 

South Central 

109 

111 

123 

126 

130 

133 

122 

Western 

140 

ISO 

157 

164 

170 

176 

126 

United States 

117 

128 

144 

155 

158 

162 

1 138 


• Tout producUOD diMdfd by the average number of layer* on hand dunog Ihe year 
(U S Department of Agnculture ) 


THE PLACE OF THE POULTRY ENTERPRISE 

The trend in poultry farming has been touard large special 
wed farms, particular!) on the East and West Coasts E\en in 
these areas, houeser, the majority of farms uith poultry are still 
diversified, that is, they have one or more important enterprises 
in addition to the poultry enterprise 
On part time farms The automobile and good roads ha\e 
made it possible for many people who i\ork in toun to live in 
the country This gives them not only a satisfactory place to 
live but a chance to raise a portion of the familys food supply 
and to supplement the weekly paycheck from the sale of surplus 
farm products In short, part time farming is one way to use 
family labor to advantage Since the children, the wife, and 
the husband usually work at home m the evenings and over 
weekends a good enterprise for many is a small poultry flock 
Some part time farms have as many as 500 and more laying 
hens Unless you have an unusual amount of family labor, 500 
layers are so many that the wife would have to do much of the 
work and still are too few to justify the hiring of a full time man 
to care for the birds The investment in a small poultry flock 
IS usually little, but a great deal of experience can be obtained 
in the science of raising poultry 
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TABLE 5 Number of Hens and Pullets on Hand January 1, by 
States, for Selected Years 1925-50 


State 

1925-29 

Average 

1935 39 ' 
Average j 

1941-45 

Average 

1946 

1948 

1950‘ 


Theutands 


Thautarids 

Thousands 

Thousands 

Thousands 

Maine 

1,757 

1,616 1 

2,416 

2,566 

2,455 

2,901 

New Hampshire 

1,113 

1,424 ' 

2,248 

2,528 

2,191 

2,525 

Vermont 

876 

740 1 

1,052 

1,143 

968 

1,039 

Massachusetts 

1,963 

1 3,001 ' 

4,973 

6,028 

4,690 

5,011 

Rhode Island 

334 

331 

551 

629 

543 

581 

Connecticut 

1,670 

2,117 

3,206 

3,648 

3,264 

3,370 

New York 

13,158 

12,924 

15,246 

16,036 

15,789 

16,787 

New Terscy 

4,133 

4,734 

8,141 

9,613 

9,886 

11,997 

Pennsylvania 

16,948 

17,034 

20,224 

22,717 

21,250 

23,391 

Ohio 

20,970 

19,506 

20,852 1 

19,855 

18^4 

18,731 

Indiana 

16,268 

13,724 

15,431 

16,143 

15,570 

15,963 

Illinois 

24,365 

20,342 

23,057 

23,443 

21,139 

21,901 

Michigan 

12,061 

1 11,367 

12,722 

13,017 

11,046 

11,971 

Wisconsin 

13,512 

1 14,324 1 

16,915 

17,989 

17,047 

17,180 

Minnesota 

1 16,249 

16,640 ' 

26,025 

29,446 

27,605 

n,iz^ 

Iowa 

1 29,521 

27,455 i 

35,578 

35,617 

32,005 

32,792 

Missouri 

27,578 

19,333 1 

24,294 

24,416 

21,512 

22,786 

North Dakota 

4,766 

3,357 , 

5,582 

5,666 

4,731 

4,613 

South Dakota 

8,079 

5,647 1 

9,126 

9,349 1 

8,845 

8,663 

Nebraska 

12,692 

10,953 , 

15,442 

15,638 

13,876 

13,499 

Kansas 

20,688 

13,721 

17,061 

17,334 1 

14,806 

14,800 

Delaware 

1.371 

926 

1,052 

1,112 

979 

965 

Maryland i 

4,085 1 

3,246 1 

3,927 

4,188 

3,879 

3,844 

Virifima 

8,964 ' 

8,282 

9,621 

10,187 

9,157 

9,318 

West Virginia 

4,178 : 

3,860 1 

4,348 

4,233 

3,664 

3,991 

North Carolina 

8,240 1 

7,811 1 

9,891 

10,531 

8,998 

9,460 

South Carolina 

3,823 

3,201 , 

4,208 

4,657 

3,862 1 

3,817 

Georgia 

6,684 

6,264 1 

8,006 , 

8,196 

7,240 1 

7,239 

Florida 

2,159 

1,955 

2,470 

2,614 

1 2,298 

2,431 

Kentucky 

10,595 

9,727 , 

11,246 

11,761 

' 10,714 

1 10,742 

Tennessee 

11,460 

9,512 

11,134 

11,076 

1 9,930 

1 9,975 

Alabama 

6,350 

6,231 

7,789 

7,875 

6,644 

1 6,814 

Mississippi 

6,294 

6,283 ' 

7,644 

7,331 

6,343 

1 6,474 

Arkansas 

7,431 

7,007 

8,598 1 

8,007 

6,600 

' 6,810 

Louisiana 

3,868 

3,731 1 

4,964 1 

4,757 

3,799 

1 3,884 

Oklahoma 

13,280 

9,695 

12,982 ; 

12,571 

10,475 

10,302 

Texas 

20,859 

21,621 

30,695 1 

31,514 

26,013 

24,781 

Montana 

2,265 

1,728 

2,244 

2;053 , 

1,777 , 

J,922 

Idaho 

2,218 1 

2,015 

2,533 

2,347 

2,095 

2,112 

Wyoming 

755 ' 

663 

839 

812 

766 

769 

Colorado 

3,784 1 

2,953 

3,920 

3,824 

3,295 

3,241 

New Mexico 

938 1 

948 

1,171 

1,253 

1,130 

1,049 

Arizona 

664 

570 

664 

639 

649 

627 

Utah 

1,662 i 

2,161 

2,770 

3,033 

2,886 

3,266 

Nevada 

247 

232 

273 

283 

279 

2fs7 

Washington 

6,607 

6,008 

6,211 

5,424 

4,764 

5,220 

Oregon 

3,162 

3,155 

3,604 

3,642 

3,149 

3,250 

California 

15,387 

14,302 

16,184 

17,512 

17,568 

21,314 


• preliminary report 

(U S Department of AgncuUure ) 
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Successful experience m handling a small flock on a part 
time farm is not complete assurance tint >ou can liandle a much 
larger flock with the same degree of success The problems of 
managing a large flock as compared with a small flock tend to 
multiply 

On general farms The type of a poultry enterprise for a 
general farm depends upon the purpose for which poultry is to 
be kept If your only purpose is to provide the family with 
poultry meat and eggs during the year then a flock of from 25 to 
50 layers probably is large enough The job of caring for the 
flock IS left to the wife or children In general only a minimum 
amount of care is needed or gi\ en to the birds 

If the purpose of the poultry enterprise is to increase the size 
of the farm business you want to have enough layers to provide 
an efficient sized enterprise In general this means a flock of 
500 or more layers A flock of this size adds matenally to your 
income and will help to use labor throughout the day especially 
during the winter months when not much time is spent on 
other enterprises 

On speaalized farms Poultry i$ one of the best enterprises 
for a specialized farm Its advantages are these 

1 The men are kept busy each day of the year 

2 The income is distributed throughout the year On egg 
produang farms a weekly check is common 

3 Poultry is one of the better paying farm enterpnses 

4 There are several different phases of poultry farming 

The chief disadvantage is that poultry is a risky business A 
bad year for poultry is especially severe on specialized farms 
because usually there are no other sources of income It is the 
age-old problem of having all your eggs m one basket You 
must take good care of the basket 

Although many poultrymen specialize in the production of 
eggs for market others engage in two or more phases of the 
poultry business For example some poultry-men are interested 
primarily m producing eggs for market but also produce eggs 
for hatching Some in addition to producing eggs for market 
are engaged in the business of hatching chicks 'WTiile several 
of the phases of poultry farming combine vsell with each other 
others such as turkey growing and chicken production do not 



Your choice of the phases of 
the poultry business in which 
you should engage is pretty 
much a matter of using the fa- 
cilities available and of mak- 
ing use of your ability and 
personal preference. In gen- 
eral, poiiltrymen tvork into 
the different phases over a pe- 
riod of years rather than start 
several at the same time 

Market eggs. Most poultry- 
men produce eggs for sale 
to tvholesale buyers. These 
poultrymen have found that 
they received more for their 
time by producing eggs than 
by marketing eggs. Some, of 
course, are not located con- 
veniently near cities and thus 
find it more practical to sell 
the eggs on a wholesale basis. 

Other ways to market eggs 
are (I) to sell to retail stores, 
hotels, and restaurants; and (2) to sell direct to the consumer. 
In the first way, the producer grades and packs tlie eggs and de- 
livers them to the buyer. The poultryman usually receives 
more for his eggs under this systeiu of selling than by selling 
wholesale; the eggs must, however, be candled and graded, 
wliidi takes more labor. If you have to have extra labor, there 
is the question of where it might best be used — in grading or in 
producing eggs. 

Poiiltiymen ivho market eggs direct to the consumer gen- 
erally are near a good market, and usually have small or mod- 
crate-sized flocks. This t)pe of marketing, allhougfi it returns 
the Iiiglicst price per dozen eggs, invoUes the additional ex- 
penses of candling, grading, cartonmg, delivering, and collect- 
ing. All these extra costs should taken into consideration in 
deciding whetlier )Oii uant to sell at retail. You should 
remember iliat the larger )Our flock of hens, die more difficult 
it is to operate a retail egg business. 



Bringing In Jhe eggs on o Pennsyl- 
vania farm. The U. S. Department 
of Agriculture recommends this type 
of bosket. 
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U S U.A pho otraph bp XofU 

Some of the 900 eight weelcs-old white Leghorn pullets being roised on an 
open range 

Hatching eggs Tlie growtli of large scale commercial chick 
hatcheries has created a demand for hatching eggs Man) 
poulir^Tiien tvho have good quality birds are alread) supplying 
eggs to hatclieries and are receiving a premium m addition to 
the market pnce for these eggs Against the prices receiv ed for 
hatching eggs one must place (I) the cost of keeping males (2) 
the feeding of a special breeding mash (3) blood testing of the 
flock (4) the sale of eggs not suited for hatching at market 
prices (5) special packing and deliver) of eggs (6) the discard 
mg of birds not suitable for breeders and (7) to some extent 
the keeping of the old hens out of production during the high 
priced egg months in the fall just to get eggs in the spring the 
hatching season when prices are always low Some hatcher) 
men pay part of the above costs In general to make a profit 
m this phase of the business poultrymen must sell eggs over a 
long period of time and get a good premium 

Breeders Breeding is one of the most interesting phases of 
the poultr) business but the most difficult The main objective 
of the breeder is to improve the egg laying and meat producing 

10 
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Properly managed, turkeys can be profitable. The flock pictured above 
was developed by a Perry, Oklahoma, Future Formers of Americo member 
from a few birds he raised as a vocational agricultural project. Close 
attention to the needs of the birds, with scientific feeding and management, 
enabled this young turkey farmer to build up a profitoQe business. 

ability of the birds. Even on the most outstanding breeding 
farms, the primary source of income is usually the sale of baby 
chicks. It is definitely not for the beginner. It calls for more 
specialized ability with poultry, more investment, and more 
tUm mv type ot produeriotv. The 

is Iiighly competitive, and only the most successful receive a 
'rcuirn in line with the efforts imoKed. 

Hatcheries. The production of chicks by hatcheries that do 
not produce their own eggs has become widespread. The 
hatclieryman buys e^s from producers of hatching eggs, incu- 
bates them, and sells the clucks. It is often one of the most 
profitable phases of the poultry business. It is, howeter, one 
of the most difficult in which to become established because 
poultrymen like to buy chicks from pro\ ed stock. 

Pullets. A few poultrymen specialize in the production of 
pullets for sale, either as partly grown or ready-to-lay birds. 
Many poultrymen, hotvev er, raise a few extra pullets to sell after 




TABLE 6 Number of Turkeys Raised, by States, for Seixcted 
Years 1929-1950 


State 

1929-33 

1935-39 

Avbrace 

194I-4S 

Avekaoe 

1946 

1948 

19501 





ThouienJi 

Thousandj 

Thouimds 


31 

43 

SO 

51 


45 

New Hampshire 

22 

45 

72 

75 




33 

96 

149 

174 



Massachusetts 

99 

194 

294 

333 

307 



17 

22 

28 

33 




42 

84 

156 

212 

178 


New York 

199 

328 

541 

756 

763 


New Jersey 

57 

122 

214 

405 

328 


Pennsylvania 

320 

632 

1,063 

1,431 

1,264 


Ohio 

353 

674 

939 

1,155 

1,031 


Indiana 

212 

357 

565 

1,081 

919 

1,241 

Illinois 

141 

400 

713 

1,152 

1,016 

1,118 

Michigan 

316 

448 

623 

932 

780 

975 

Wisconsin 

272 

344 

534 

614 

442 

606 

Minnesota 

1,616 

2,216 

3,283 

4,019 

2,759 

3,669 

Iowa 

253 

1,330 

2,113 

3.208 

1,899 

2,848 

Klissouri 

369 

i 065 

1,521 

1,746 

1,310 

1.572 

North Dakota 

1,687 

1,369 

970 

926 

500 

775 

South Dakota 

638 

840 

720 

421 

206 

281 

Nebraska 

325 

640 

930 

970 

716 

931 

Kansas 

356 

828 

947 

896 

530 

742 

Delaware 

83 

II3 

95 

91 

61 

70 

Maryland 

349 

402 

418 

466 

321 

417 

Virginia 

596 

730 

957 

1,331 

1,221 

1,526 

West Virginia 

222 

235 

309 

437 

498 

682 

North Carolina 

236 

234 

283 

421 

360 

486 

South Carolina 

117 

143 

254 

420 

446 

714 

Georgia 

124 

123 

142 

182 

187 

280 

Florida 

102 

119 

105 

115 

109 

125 

Kentucky 

473 

380 

255 

220 

173 

216 

Tennessee 

196 

212 

165 

175 

140 

182 

Alabama 

189 

139 

158 

151 

122 

146 

Mississippi 

130 

117 

119 

85 

76 

95 

Arkansas 

84 

100 

136 

129 

70 

165 

Louisiana 

49 

64 

52 

48 



Oklahoma 

857 

1,412 

896 

652 

365 

474 

Texas 

4,191 

3,834 

3.912 

4,231 

3,018 

4,22S 

Montana 

417 

299 

184 

170 



Idaho 

411 

247 

313 

239 



Wyoming 

249 

251 

167 

156 

118 

124 

Colorado 

562 

744 

88 1 

900 

562 


New Mexico 

149 

79 

68 

88 



Arizona 

104 

68 

84 

87 



Utah 

291 

587 

1,470 

1,332 

1,049 

1,752 

Ncn ada 

80 

66 

40 

46 

30 


Washington 

262 

441 

1,167 

1,303 

1,065 

1,118 

Oregon 

657 

1,306 

2,250 

2,049 

1,639 


California 

1,406 

2,464 

4,266 

4,610 

4,706 

6,824 


• Pr»I m n»rT rrpo? l 

(U S Department of Agriculture ) 
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tlie^ have filled their own laying houses, and a feiv produce 
pullets as a sideline. Because the production of pullets is 
highly seasonal, a pullet grower might well engage also in 
broiler production. Persons interested in a large-scale business 
of growing pullets for sale should not keep a laying flock, be- 
cause contacts between pullets and old hens may cause heavy 
mortality ^\'hen the pullets mature. 

Turkeys. Turkey production has been increasing. The 
growing of turkeys, howe\er, requires more skill than that re- 
quired in growing chickens- The risks involved are greater, and 
the amount of investment required to produce turkeys is large. 
If you have had experience and hav'e ability and capital, the 
turkey business has a future. Cost accounts indicate that the 
business can be profitable. Beginners had better start on a 
small scale. The turkey business and the chicken business do 
not go well together because iurke)s are highly susceptible to 
several minor diseases of chickens. 

TABLE 7 Number and Percentage of Total Turkeys Raised, by 
Regions and for the United States, for Selectted Years 1929-48 




A duck farm on Long Island. Duck producHon Is highly specialized. Be- 
cause the profits per duck are usually small, a lorge number must be raised 
if one wishes to obtain a reasonable income. 
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the margin o£ profit is usually small, it is often difficult for be- 
ginners to make a successful start in the business. 

Broilers. Broiler production has increased rapidly during 
the past ten years. In the Del Mar Va area (parts of Delaware, 
Maryland, and Virginia) and a few other areas, the industry is 
highly specialized. Broiler men raise a large number of birds 
and buy all their chicks and feed. In other areas, broiler pro- 
duction is generally a sideline to poultry or other farm enter- 
prises. Georgia, North Carolina, Arkansas, and many other 
states and areas are also developing a large broiler industry. 


TABLE 8. Number of Commercial Broilers Produced^ by Region 
AND fOr the United States, for Selected Years 1 935-48 



193S-39 

Avedace 

1941-45 

Avehage 

194& ^ 

1947 

1948 


M.r- 

Fn 

Mil. 

Ptt 

Mit 

lT" 

M,!. 

Pn 

hUU 

F/f 



Cent 



htns 

Cent 


Cent 


Ctnt 

North Atlantic 

East North Cen- 

10 

14 

29 

11 

32 

11 

34 

12 

43 

12 

tral 

West North Cen- 

8 

12 

22 

8 

22 

8 

22 

7 

26 

8 

tral.... 

2 

3 

7 

3 

7 

3 

7 

2 

12 

3 

South Atlantic . 

33 

47 

153 

58 

161 

58 

175 

60 

192 

55 

South Central 

12 

17 

38 

IS 

41 

15 

39 

13 

57 

16 

Western 

5 

7 

14 

5 

13 

5 

18 

6 

21 

6 

United States 

70 

100 

263 

100 

276 

100 

1^ 

IQI 




(U S Department of Agriculture ) 


Broilers ate usually marketed when they weigh from 3 to 3^ 
pounds. This weight is usually attained at the age of from 10 
to 12 weeks. On many farms the birds are kept to even heavier 
weights; the females are sold as pullets and the males as roasters. 
Some poultrymen produce \\/,- to 2'pound broilers for special 
markets. In general, the broiler business is highly speculative 
and either tlie net returns can be high or the losses great. 

Capons and roasters. Inexperienced poultrymen often be- 
lieve that the production of capons and roasters offers easy in- 
come. Since feed and labor are the major costs involved in 
the production of these heavy birds, the producers in the low 
feed-cost areas have an advantage. Frequently the adv^antage 
of being near to market does offset ti\e differences in feed and 
labor costs. The pouUr>man who has a good market and can 
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TABLL 9. Number of Commerciai. Broiixrs Produced, by States, 
FOR Selectfd Years 1935-50 











obtain a price that is ^v'ell above the general market price may 
find tliis phase of the poultry business profitable. 

The use of synthetic female hormones to obtain the same re- 
sults as are obtained from caponizing is increasing in popularity. 
Diethylstilbestrol is the only product ‘wliich is approved for this 
use at the present time. The practice is commonly called 
“chemical caponizing.” Many broiler producers make a prac- 
tice of treating all their birds tliree or four tveeks before market- 
ing. A complete discussion of this topic will be found on page 
376, Chapter 11. 

LONG-TIME POULTRY OUTLOOK 

During World War II the poultry industry expanded greatly, 
and, although some reduction is in progress, the poultry popula- 
tion of the country is still in excess of that before the war. 
Following the period in which extra production is needed, a 
further decrease in the numbers of birds on farms may be ex- 
pected. This type of adjustment usually follows a period of 
unsatisfactory profits and is likely to take place over a fairly 
short period of time. 

Prospects beyond tlie readjustment period can best be de- 
termined by looking at the past. Over a period of many years, 
poultry has been one of the better paying farm enterprises. It 
is likely to continue so in the future. 

One characteristic of poultry farming as compared with fruit 
or dairy farming is that an increase or a decrease in numbers 
can be brought about quickly. Thus in a period of high profits 
there will be a rapid increase in numbers, while in a period of 
low profits there ^vill be a quick decline. 

PROFITS TO BE EXPECTED 

Poultry farming is a type of agriculture that provides satis- 
factory' reu'ards for the men who do a high-grade job but severe 
penalties for those who do not. With careless methods of pro- 
duction, a dairyman can still produce a fair amount of milk 
and of feed crops; a careless poultryman is likely to be out of 
business witliin a short lime. 

The most widely used measure of profits on poultry farms is 
"labor income.” This is what the poultryman has left for his 
year’s work after he has paid all expenses and has deducted a 
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out of e\er) fi\e made less than S500 In 1933, a \er) poor 
)eai, the a\erage labor income on 122 commeraal poultr) 
farms in the same state was S530 The labor income on 65 
of these farms was less than S500 Only se% en farms had a labor 
income of more than $2,000 

The labor income for commercial poultry farms with ap 
proximatcly 1,200 layers has a\eraged about $1,300 over a 
period of years 

Based on these figures, you should remember — 

1 That labor incomes vary considerably from year to year 

2 That labor incomes vary considerably from farm to farm 
in any one year 

3 That good poultiymen usually make an income which is 
abov e av erage each y ear 

4 That many experienced pouhrymen fail to make more 
than $500 annually 

5 That poor poultrymen either improv e quickly or else 

It IS probable that the 1941 figures more nearly reflect the 
average of a penod of years tlian tliose of tlie 1942 to 1949 
period, which was better than can usually be expected 

WHY ALL POULTR\^IEN MAKE MORE ^fONEY 
SOME YEARS THAN OTHER YEARS 
The two important reasons why incomes of poultrymen 
vary so much from year to year are the general price level and 
the relationship between egg prices and feed prices Neither 
can be controlled by an indiv idual poultry man 

Level of prices The general level of all prices is the most 
important factor affecting profits in poultry^ farming It ex 
plains v\liy the average labor income was only $530 in 1933, 
but was $1 600 m 1941 

Tile relationship beti\een level of prices and labor income 
can be stated in general the higher the prices, the higher the 
poultryman s labor income 

Relationship betn een egg prices and feed prices Feed makes 
up one half of the cost of producing eggs and poultry meat 
Therefore, the relationship between the price of eggs and the 
price of feed is very important When the price of eggs is high 
in relation to the price of feed, conditions are favorable for egg 
production When the pnce of is low in relation to the 
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price of feed, conditions arc unfavorable. The factors tint 
cause egg prices to be high or low in relation to feed prices are 
beyond the control of the individual poultryman 

\mY SO^^I: POULTRYMEN MAKE MORE MONEY THAN 
OTHERS IN ANY ONE YEAR 
There are several reasons why some poultryinen make more 
money than others m any one year All of them are more or 
less under the control of the individinl poultryman The five 
most important ones are (1) number of layers, (2) eggs pro 
duced per layer. (3) layers cared for per man, (4) deaths, and 
(5) eggs produced in the fall 

Number of layers. Poultry farm business records have shown 
time and time again that as the number of layers kept per farm 
increased, the labor income increased 

If you plan to specialize m the poultry business, you should 
have at least 1,500 liens per man working on the farm, and 
preferably more The estimate would include the time needed 
for rearing young stock, cleaning and packing eggs and doing 
the other chores necessary on any farm 

If you wish to obtain most of your income from a job in 
town but also wish to keep some chickens as an additional 
source of income, you should be careful not to keep so many 
hens that they will burden the family with farm work 

If you plan to operate a full time farm on which poultry is 
an important but not the major source of income, you should 
have a large flock, because a small flock is inefficient An ef 
ficient sized enterprise for such a farm would be 500 or more 
hens 

produced per layer The number of eggs produced 
per layer affects the incomes of pouUrymen Here is a general 
rule The higher the number of eggs produced per hyer, the 
lower the cost ol producing eggs and the higher the labor in 
come of the poultryman Old timers in the egg business know 
this rule m the form of a saying that goes like this The hens 
that lay are the ones that pay, all the rest are roosters A 1941 
study showed that the poultry farms with the highest produc- 
tion per hen (average 194 eggs) had a 5620 larger hbor income 
than those with the lowest production per hen (average 145 
eggs) 
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Tlie chicks offered for sale by reliable hatcheries are bred 
to produce a large number of eggs The ne\er ending job then 
IS to so manage the chicks, and later the layers, that you can 
obtain the most eggs from each Birds that lay more than 300 
eggs a year are ivudely publicized, but there are feiv' such birds 
The most successful poultrymen get about 200 eggs per layer 
during the year which is about three dozen above the average 
for commercial poultrymen 

layers cared for per man. Since labor is the second biggest 
cost item on a poultry farm, it is important that it be used 
efficiently 

With the cost of labor higher than it has ever been and the 
prospects that it v\ill continue high, there is an even more im 
ponant reason '\\hy labor should be used efficiently Work 
routine and buddings should be planned so that each person 
working on a specialized poultry form takes care of from 1,500 
to 2,000 layers for the year and raises the necessary number of 
pullets for flock replacement This figure is constantly being 
increased on the more efficient farms On general farms, the 
number of layers per man vvdl fall belov\ that on specialized 
farms because of other enterprises An efficient sized poultry 
enterprise for a general farm, however, should have at least 
500 layers 

A good sized business, well planned buildings and equip 
ment, and a careful planning of work all go to increase the 
amount of work diat can be accomplished per man 

Deaths Deaths have alvsays been a problem for poultrymen 
The aixd the vwey.pexv^wced wte. 

mg to ward off diseases and to keep the number of deatlis low 
Yet an av erage of 12 per cent of all chicks die before they reach 
maturity, and more than 20 per cent of the hens die during 
the first year In 1943 the death loss of layers on farms that 
kept accurate records ranged from a lovs of 10 out of each 100 
layers to a high of 59 out of each 100 

Studies of commercial poultry farms shots that the farms 
with a low number of deaths produced eggs at lower cost and 
had a higher labor income than did farms witli a high number 
of deaths 

Sick hens do not lay eggs Since medication is seldom effec 
ti\e, the bens lose iveiglit and die quickly When the death 
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rate gets out of control, and it 
often does, the poultryman is 
left tvith last month’s feed bill 
and a lot of dead hens — a sure 
tvay to get out of the chicken 
business 

Fall eggs. The number of 
eggs produced in the fall m 
fluences the average price re 
ceived for the eggs and 
thereby affects labor income, 
the other factors affect in 
comes by reducing costs 
Total egg production in the 
country vanes from month to 
month in a regular pattern 
It is liighest in April and low- 
est in November Between 
April and November, prodiic 
tion declines each month 
Between November and April production increases each 
month 

Egg prices, on the other hand, move opposite to production 
When production is at a peak, prices are lowest, when produc- 
tion 18 lowest, prices are highest 

Egg prices during die last half of the year are higher than 
those during the first half Therefore, )Ou should plan )Our 
business so as to produce a large quantity of eggs during the 
summer and fall months Tins will increase the average price 
receiv ed for eggs and thus affect your labor income 

SOME SUCCESSFUL FARMS 

Vou would not tbmV. of burying your first car or radio without 
shopping to find what the cars and radios look like Neither 
should you buy a farm unless you know something about farms 
Since It is not practical for all of you to ‘ shop around and 
find what successful farms look like, the farm organization, 
the investment, and the marketing practices of a few successful 
farms in New York State are described briefly m the following 
paragraphs 



County U S O A Ellen, ga $crv «« photo b? 
O Ackerman 


Quality poultry products pays dwi 
dends 


no 



Part-time farms- Farm A Tliis farm of 55 acres of land is 
about 12 miles from town The owner is occupied full time 
as an agricultural leader and commutes to Ins work. 

The farm is valued at $6,500 Of this amount, $5,500 is 
in\ested in real estate and the rest in livestock and equipment 
The owner keeps an average of about 100 layers, and raises 
75 pullets each year Other livestock kept include 1 horse, 
2 cows, and 3 sheep Most of the farm land is rented to neigh 
boring fanners Six acres of hay and about 1 acre of corn are 
raised each year as feed for the livestock The owner does 
about one half of the work and his sons do the other half 
Eggs are sold at retail to private customers in the city Poul 
tr^ IS dressed on the farm and sold tliere 
Farm B This farm of 9 acres is just on the edge of a small 
town The owner is employed full time as tlie operator of the 
local milk plant 

The farm is valued at $5,500 Of this amount, $4,350 is in 
vested m real estate and $1,150 in livestock and equipment 
The poultry enterprise averages about 450 layers for the 
year About 500 pullets are raised each summer No other 
livestock IS kepi Usually about 4 acres of grain and hay are 
raised and sold each year The owner does about 15 per cent 
of the work, his wife and mother, 75 per cent, and extra help, 
10 per cent 

Eggs are sold twice each week to a wholesale egg bu^er m 
New York City The poultry is sold alive at the farm 

General farms Farm A This farm of about 80 acres is 
valued at $20,600, of which $12,^00 is m real estate and $8,200 
in liv estock and equipment 

The number of hens averages about 1,100 during the year 
Approximately 825 pullets are raised each summer Other 
livestock include 16 milk cows, 10 heifers, 1 bull, and 2 horses 
The crops grown are com silage, 28 acres, and alfalfa hay, 14 
acres Both tlie silage and hay are fed to the milk cows No 
cash crops are grow n 

To do the work on this farm requires the full time of the 
owner and about seven months of lured help 

Eggs are sold twice each week to a wholesale egg buyer 
Poultry is sold alive at the farm Milk is sold wholesale to a 
local milk plant 
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Farm B This farm is 155 acres in size The insestmcnt 
amounts to slightly more than $30 700 Of this amount $20,- 
700 15 in real estate rnd SIO 000 is in Inestock and equipment ^ 
The poultry business consists of keeping an ai erage of 825 
laying hens for the year and raising abont 050 pullets Other 
livestock include 15 milk cows 14 heifers 1 hull, and 3 horses 
The crops grown for feed are corn, wheat, oats, and barley, 
and alfalfa and clover hay Crops grown for sale are cabbage 
dry beans and potatoes 

To do the ^\ork on this farm requires tivo men full time for 
the year and about 22 months of lielp during the groiving 
and han esting seasons 

Eggs are sold tivice each ueek to a wholesale egg faujer 
Poultry IS sold ah\e at the farm ^^llk is sold wholesale to a 
local milk plant Cash crops are generally sold to local buyers 
Farm C This farm of about 200 acres is in an important 
fruit area Of the $36 000 investment about $19 500 is in 
real estate and the rest is in Inestock and equipment 
The laying flock a\erages about 2 900 hens Approximately 
2 300 pullets are raised each year Other important enter 
prises are hay 30 acres com for gram 10 acres oats, 5 acres, 
apples 17 acres and other fruit, 2 acres 
To do the work on this farm requires iivo men full time for 
the year and about 20 months of extra help during the growing 
and han esting seasons 

Eggs are sold mostl) to a wholesale egg buyer A small pro- 
portion of the eggs practically all of the poultry, and a feiv 
apples are sold at retail in a nearby city The rest of the apples 
are sold wholesale at the farm 

Poultry farms Farm A This farm of 21 acres specializes 
in the production of eggs Tlic money invested in the business 
amounts to about $18 000 of which $13,700 is in real estate 
and$%^fy0 is in^ivestockand equipment 

The number of hens averages about 2 000 About 3 000 
pullets are raised each year One half of these pullets are raised 
in the spring and the other half in the fall 

The work is performed by the operator and one other full 
time man 

Eggs are sold twice each week to a wholesale egg buyer Poul 
try 15 sold alu e at the farm 
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Farm B This farm consists of 10 acres of land The oper 
ator specializes in egg production The capita! imested 
amounts to about SI 1 600 Real estate accounts for about 
$8,700 of this amount and luestoch and equipment for the rest 
The business consists of keeping an aierage of 1,600 lajing 
hens and raising about 1 400 pullets 
All the ivork is done b) the operator 

Eggs are sold tu ice each week to a w holesale egg buyer Poul 
try IS sold ali\e at the farm 

Farm C This farm of 18 acres also is deioted to the produc 
tion of eggs The money in\ested amounts to about $14,500, 
of which $12 300 is in real estate and $2 200 is in luesiock 
and equipment 

The number of hens on this farm aierages about 1 050 The 
number of pullets raised each yearaterages 870 

The operator does all the work except for some day help 
hich IS used in cleaning the laying houses 
Eggs are sold ivholesale to a buyer who picks them up at the 
farm Poultry is dressed and sold wholesale in the same man 
ner 

Farm D This farm consists of 14 acres and is a poultry 
breeding farm The capital imestment amounts to about 
$31,800, of which $21 500 is m real estate and $10 300 is in 
livestock and equipment 

About one half of the laying flock 'which a\erages about 
1 700 birds are breeding hens An a\erage of 71 males are 
kept for breeding purposes About 2 200 pullets are raised 
each summer One half of these are kept on tlie farm for flock 
replacement ivhile the other half are sold for laying purposes 
The number of chicks sold averages about 35 000 One cow is 
kept for home use 

To do the ivork on this poultry breeding farm requires three 
men full time for the year and about nine months of extra 
help during the rush of tlie hatching season 

About two thirds of the eggs are shipped to private customers 
The rest are sold at tlie farm Poultry is sold alive at tlie farm 

PERSONAL REQUIREMENTS OF A POULTRYMAN 
Poultry farming is more tlian just selling eggs and poultry 
meat A specialized poultry farm is a year round business 



The same is true ot the part time poultry enterprise Some of 
the jobs you need to do are as follows 

1 Buy and raise the right kind of clucks at the right time 

2 Get the chicks and hens to eat the right kind and amount 
of feed 

3 Pre\ent poultr} diseases 

4 Keep the poultry house dean well ventilated and dry 

5 Clean and pack eggs for market 

6 Been the job7 da>saweek 365daysa>ear 

Thus if } 0 u choose to be a pouUr>man >ou must be a la 
borer businessman mechanic \eierinarian scientist and nat 
uralist At least a dozen sciences are imolved It is not enough 
that the jobs he done they must be done right and at the right 
time 

Although modern machinery and automatic equipment have 
made poultry farming easier work than formerly there is still 
plenty of uork to do Feed and too often iraier must be 
carried to the hens and >oung stock The litter on the fioon 
must be removed and the dropping boards or pits cleaned 
regularly This means that the poultryman and his wife should 
be of good health and strength and like farm life and poultry 
Gone are the days when a farm proiided most of the family s 
necessities and there was little left o\er for the farmer to sell 
to others Successful poultrymen noiv find it most profitable 
to sell practically all that they produce and to buy most of the 
things the family needs In other words the opportunity of 
improimg one s standard of living has changed from running 
the spuming wheel faster and longer to pioducmg and selling 
more eggs and poultry meat This does not deny the desira 
bility of raising a garden or of keeping a milk cow or two for 
home use A poultry farm is a business — an egg or meat fac 
tory — and sound businew principles must be folloned at all 
times 

The ability to repair and adjust machinery and equipment 
is important if you wish to aioid costly and untimely delays 
m doing chores and other work If you can recognize diseased 
birds quickly and do something for them you can usually pre 
vent the infection or trouble from spreading throughout the 
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flock, reducing egg production, and killing many birds Sue 
cessful feeding and breeding will depend upon your knon ledge 
of animal nutrition and the laws of heredity 

Successful poultrymen have a characterisuc that is often 
called ' chicken sense — in other words, the ability to keep 
the hens comfortable and eating lots of feed at all times To 
offset anything that might develop, a good poultryman always 
has “an ace up his sleeve For example, when egg production 
begins to drop, he turns on the lights to stimulate the hens, 
or he begins to feed wet mash or to stir the mash in the feed 
hoppers at inier\ als to encourage the hens to eat 

PREPARING TO BECOME A POULTRYMAN 
The poultry business has the reputation of being one of the 
quickest farm businesses to get into and one of the quickest 
to get out of, willingly or unwillingly 
In addition to the cost of getting the land buildings, equip 
ment, birds, and feed, there is often the important cost of 
learning tlie business or the art of not making any serious mis 
takes in management This cost can change overnight a paying 
business into a financial Iieadache Thus it is important in 
preparing yourself for the poultry business to consider both 
experience and education Although both are important, 
neither guarantees success 

Experience Experience is most important You would 
not think of becoming a banker or a merchant without first 
having obtained some experience in banking or m working in 
a stoce L.tVjewtse, you sltould not eater tl\e poultry busmess 
ivithout having first obtained some actual experience on one 
or more successful poultry farms This experience should in 
elude all the work on a poultry farm during the year, not merely 
that of gathering eggs in the summertime The managing of 
a laying flock during the warm summer months is quite dif 
ferent from that during the tv inter months when zero weather 
and frozen water pipes are common 

The best way to have obtained experience is to hate been 
bom and reared on a poultry farm If you hate not been so 
reared the best tvay to obtain this needed expenence is to 
work for a year or more for a successful poultryman — to get tlie 
expert guidance of one who knows the poultry business The 
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cost of learning becomes a joint responsibility, not yours alone. 
Not only do you learn to do things, but often you learn how 
not to do some things. Also you have a chance to increase the 
amount of money you have saved to invest in a farm. If you 
are engaged in general farming, a small poultry’ project can be 
started and added to as you gain experience. 

Education. Experience cannot be substituted for education, 
nor can education be substituted for experience. Tlie need for 
an education has increased rapidly during the past few yeare 
and probably will continue to increase as poultry farming be- 
comes more and more of a science. 

If you have not had an agricultural education either in high 
school or in college, you should consider taking a course at 
some state agricultural school or state agricultural college. If 
you are unable to attend either of these, you might well study 
at home through the correspondence study courses that are 
available from many of the state agricultural colleges, and enroll 
in agriculture evening-scliool courses made available by your 
local departments of vocational agriculture in your high schools. 

An education costs money and time, but it is yours for 
“keeps.” Farm-business records have always shown that educa- 
tion paid, and chances are good that it will pay higher divi- 
dends in the future than in the past. For the poultryman to 
remain successful the process must be continuing. 

GETTIN'C STARTED IN THE POULTRY BUSINESS 
Cost of a pouliiy’ farm. In Netv’ York Slate specialized poul- 
try farms (fully equipped) of about 1.500 layers required an 
investment of approximately $15,000 in 1941. Of this amount, 
about $10,000 was in real estate, that is, the land and build- 
ings. and $5,000 u-as in poultry, poultry equipment, and sup- 
plies. 

Dhersificd poultry farms svith about 1,200 layers, a small 
dair>’ herd, cropland, and the necessary buildings meant an 
investment of nearly $17,000 in 1911. About $11,000 of this 
amount svas in real estate and the rest was in poultr)-, other 
Ihcsiock, cfjuipmcni. and supplies. Since 1941, however, 
values have risen sharply and present investments arc well 
alxise tliose for ific prcAVorld War II ^cars. Data from otlier 
states arc comp.irable to tliese figures. 
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In an> e\ent, a lot of nione> is needed to bu) a good farm 
Poor farms, ^\hlch can be obtained for less, are more difficult 
to pay for because they are far less producti\e than the good 
farms In general, good farms sell for less than they are ivorth, 
poor farms sell for more 

It IS cheaper to buy a farm ivith good buildings than to buy 
one with such poor buildings that either many repairs need 
to be made or new buildings need to be built The same gen 
eral rule applies m buying a farm with electricity, a ^\ater 
system, and other modern improvements, because costs were 
much lower a few ^ears ago than now 

New, practical poultry buildings normally can be constructed 
at a cost of about $3 00 to $5 00 a hen A good barn can be 
changed into a good hen house at a cost of from $1 00 to $2 50 
a hen 

Selecting the area Part time and commercial poultry farm- 
ing are practical and possible anywhere in the United States 
Although commercial farms are more common in the East 
and West Coast areas, tliey are increasing rapidl> in other 
areas Cost account studies do not show a great deal of dif 
ference in labor income among the different sections of tlie 
country The area to choose depends mostly upon what cli 
mate )ou prefer, the markets arailable, and the type of com 
munity in which you tsant to li\c Wlnle many portions of 
the Middle West produce a surplus of poultry and eggs there 
IS a good demand for abo\ea\erage quality products right at 
home awaiting to be satisfied This has been demonstrated 
during the past few years by the development of the commercial 
broiler industry m the Middle West even in areas where sur 
plus ordinary quality farm poultry is available 

Selecting the poultry farm The most important things to 
consider in selecting a farm w ithin any area are soil, topography, 
buildings, layout roads sdiools water system, and electricity 
Specialized poultrymeti can to some extent oveilook soil and 
topography because feed can be purchased and only about one 
acre of well drained fertile land is needed for each 500 pullets 
raised during the summer Unlike other farm enterprises, in 
come from poultry farming depends less upon soil and weather 
and more upon those things tJiat are wiilim the control of the 
poultryman As mentioned before, it is cheaper to buy a farm 
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with good buildings ekctnaty water system and other mod 
ern improvements than to buy a farm with poor buildings and 
no modem improvements 

Choose a farm on a road that is usable the entire year The 
£arm should be near a feed store and on an egg truck route or 
near a shipping point because feed must be purchased often 
and pouUiyraen on back roads find it difficult to market eggs 
and poultry meat regularly during the winter when many roads 
are blocked by snow In general farms on good roads cost 
more to buy than do those on other roads but the advantages of 
being on a hard surfaced road generally more than offset the 
additional cost involved 

You should never bu> an abandoned farm Even though the 
productiveness of the soil can largely be forgotten you cannot 
afford to overlook the good roads that are kept open through 
out the year the availability of telephone and electric service 
neighbors and nearness to good schools 

It IS best to examine several farms before deciding which one 
to buy It possible see the farm during each season of the year 
Most farms look good m winter when the ground is covered 
with snow and in spring when everything is green and flower 
mg but they may look quite different m summer after a 
drought and at harvest time Usually you need to consider 
more thin the paint to \ alue a (arm correctly 

Becoming an owner The one thing you should have m 
mind in becoming an owner is the amount of capital usually in 
vested in i commercial poultry farm A study of many such 
farms in 1941 showed that the usual poultry farm of from 1 200 
to 1 500 hens had an average investment of about $15 000 
Two thirds of this amount or $10 000 was for land poultry 
buildings operator s house and other buildings while the rest 
was for poultry equipment other livestock and feed and sup- 
plies on hand 

Few start poultry farming on a large scale The general prac 
tice IS to begin with a few hundred layers and gradually build 
up to the maximum number Thus less capital is needed to 
start poultry farming than the average investment for going 
farms would indicate (Table 12) 

How much money do you need? The amount of money you 
need to buy a farm and to get started m poultry farming de 
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TABLE 12» Capitai. Investment for Commercial 


Poultry Farms, 1941 


Itcm 

Investmect 

Land and buildings . | 

$10,000 

Poultry equipment i 

Other equipment, such as farm truck, automobile, and 

700 

miscellaneous tools . I 

1,000 

Poultry (laying hens, pullets, and others) I 

Other livcstooc such as a cow or two, a pig, and a horse ' 

2,700 

or two on some farms 

300 

Feed and supplies on hand 1 

300 

Total j 

$15,000 


pends upon >our experience, the size and condition of the farm; 
the location of the farm; >oiir reputation m the community; 
and the schools, roads, electricity, and other conveniences Some 
general rules are as follows; 

1. // you have had ItUle or no practical experience with pouh 
try, yow should plan to get it before you buy a farm. 

2. If you have had a great deal of practical experience with 
poultry, you should have enough money of your own to — 

a. Pay at least from one third to one-half the purchase price 
of the land and buildings. 

b. Buy the necessary equipment, put the laying house in 
shape for use, buy chicks and raise them until they are from six 
to eight months of age, and pay living expenses for yourself and 
family during this period. 

Some costs have been determined: To raise pullets to matur- 
ity in normal times costs about $2.00 each. Equipment for hens 
and pullets costs about $1.00 for each bird to be kept. No 
general statement can be given for tlie costs of living, the costs 
of other equipment, or of the amount needed to put the laying 
house in shape, as they depend too much on individual situa- 
tions. / 

You should have more money than is actually needed to buy 
and run the farm for a few months The poultry enterprise is 
risky and you may need a margin of safety should the first year 
be a bad one. Poor years are common even to experienced 
poultrymen. 
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A person svitli a limited amount of mone) sliotild ncscr bit) a 
large cqmt) in a poor fann It is mncli better to bii) a small 
eqiiits in a good farm 

Ho\v to get monc) The big problem tlicn in becoming an 
o^vner is to get enough capital Tlic to iccumuhtc capital 
and become an owner arc through (1) tlie inheritance or gift 
route (2) the home farm route (3) tlie salaried job route and 
(4) the lured man-tenant route 

The ttihertlance or gi/t route is nailable onl) to a few per 
sons The diHicult) wiifi inheritance or a gift is tint >ou sel 
dom know when itwill be available 

The hottie farm route means gradinll) working into the biisi 
ness and then buying the farm An important consideration is 
avhether the farm business is good enough and big enough to 
support all the persons ivho ivould get their income from it If 
)ou plan to use the home farm route do so on a business like 
basis 

Advantages of tfie home farm route are that (1) >ou know the 
farm (2) >ou have fnends in the neighborhood and(3)>oucan 
profit by )our father s judgment and experience 

The salaried job route is often used b) persons who want to 
save inone> to bu> a farm The usual polic> is to get a job that 
deals with agriculture and after a few years buy a farm If 
you do this you may w-ant to give up the job but by continuing 
with the job you can save more money for the farm and get a 
good farm business started earlier 
The advantages of this route are that u (I) gives you experi 
ence in another line of work and (2) enables you to observe 
more different farm businesses ou may be trained away from 
as well as into agriculture A disadvantage commonly associ 
ated with this route is that you get the spending ruher tlian tlie 
saving habit 

The lured man-tenant route is perhaps the route most often 
used by young persons interested in becoming farmers Briefly 
It involves working on a farm as a hired man saving money and 
gaming experience then renting a farm saving money and 
gaming expenence and then buying a farm The opportunity 
to follow this route is good because there is always a need for 
capable hired men and tenants By this method you gam the 
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confidence of others in the community, which in turn will make 
It easier for you to obtain financial backing when you are ready 
to buy a farm 

The chief drawback is the tendency to buy a farm too soon 
and, by so doing, get too small or too poor a farm Records 
shoi\ that a person ivith a limited amount of money can operate 
a larger farm business and make a larger income for himself as a 
tenant than as an ow ner 

Financing the farm Becoming an owner generally means 
financing the purchase of the farm The most common ivay to 
do tins is to get a first mortgage loan from the Federal Land 
Bank, a local bank, or some other conservatiie lender, and a 
second mortgage loan, if necessary, from the person who sold 
you the farm or from another individual In this method of 
financing, the individual must have complete confidence in 
your ability to succeed 

Records to keep Successful pouitrymen have found that a 
good set of records is a ‘ must ” A poultry farm w ithout records 
IS like an automobile tvithout an instrument panel You can’t 
tell how far you ve gone or how fast you re traveling (profits), 
whether the gasoline (egg production) is low, whether the bat- 
tery IS being charged (capital accumulated), and many other 
things that go to make a farm business click ” 

Farm records may be used to — 

1 Record events and show when bills were paid and money 
receiv ed 

2 File an accurate income tax return 

^ Study the farm business from the point of view of finding 
the good points and the points that need to be improv ed 

4 Share profits on partnership farms 

You should keep three different kinds of records They are 
a farm inventory, a cash account, and a production record 

A farm inventory is a list of all that a farmer owns and owes 
at a given time The value of each item is listed also The 
best date to take an inventory is usually January I 

A cash account is a daily lisung of all farm expenses and re 
ceipts The method of keeping a cash account depends upon 
the type of cash account book you have and what you want it to 
show 
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A production record is a daily record that shows how many 
eggs were produced and how many hens died or were culled 
The best way to keep this t>pe of record is to tack a special 
record sheet to the hen house door and to make the entries as 
)ou lea\e the hen house At the same time you can compare 
the da^ s production with that for the pretious days to see 
whether the hens are increasing decreasing or producing about 
the same 

The breed A question that every poultryman must answer 
IS \Miat IS the best breed of chickens to raised The answ er is 
that there is no one best breed if the selection is made from a 
good strain of one of the most important breeds 

Your choice will depend upon egg and poultry prices the 
type of specialization desired die market available and perhaps 
personal preference Leghorns which Jay white eggs are most 
popular on market egg farms in New York and New Jersey be 
cause vshite eggs are preferred by the New \ ork markets The 
heavy breeds and crosses whicli lay broisTi eggs are general 
purpose fov\ls that are kept for both egg and meat production 
New England markets prefer brown eggs and as a result most 
of the market egg farms in that area have heav’y breeds These 
marked preferences do not hold in other areas 

In 1940 to 1941 when the rate of egg production was high 
(about 200 eggs a layer) heavq breeds produced eggs as econom 
ically and gave about as high a return for labor on the laying 
flock as did the light breed flocks With a low or with an av 
erage rate of egg producuon die light breed flocks produce eggs 
more economically and give a higher return for labor than do 
the heav’y breed flocks 

In 1946 to 1947 light and heavy breed Rocks of similar size 
and rates of lay had about the same cost per dozen eggs Be 
cause of the difference m prices of brown and white eggs how 
ever the returns and profits were greater for the light breeds 

Tlie question of whicli breed to raise is one for the individual 
poultryman to answer Chief attention should be given to egg 
prices but facilities equipment and management need to be 
considered The New ^ork markets usually pay premiums for 
white eggs but this is not true in many other places 

R®^^“^''^pdure crosses and New Hampshires are the most 
popular in the Eastern areas for broiler production although 
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other crosses are increasing m popularity, particularly in the 
midwestern areas 

SUGGESTIONS AND QUESTIONS 

1 Write to your state agricultural college for cost account studies 
on poultry production in your oivn state The extension serMce can 
also furnish bulletins on poultry covering the phases of the business 
in uhich you are most interested A list of available publications 
can be obtained by writing for it 

2 The Office of Information, United States Department of Agri 
culture, IVashington, D C , can furnish bulletins and statistical ma 
terial dealing with the poultry industry Wnte for a list of avail 
able publications 

3 Attend national state or local poultry meetings whenever pos 
sible 

4 Subscribe to and read poultry journals 

5 Start a home poultry library 

6 Keep a scrapbook of poultry pictures and articles of interest 

7 Visit colleges, demonstration farms, egg laying tests, and re 
search laboratories to observe poultr) practices and obtain informa 
tion 

8 Become a member of poultry organizations and enter into their 
activities 
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CHAPTER 2 


breeds ofT^oultiy: Their 
J^atiire^ Qiaracteristics, 
and Uses 


EARLY HISTORY 

THE MOST COMMON belief among pouUrymen and scien 
tists today in regard to the origin of the chicken is that most, if 
not all, of the breeds and varieties have descended from one or 
possibly four subspecies of wild fowl Beebe (1926) states that, 
"Of all the pheasants (the clncken belongs to the pheasant fam 
ily), indeed, of all the birds in the world, the red jungle fowl 
stands first in importance to mankmd on the earth From this 
species, and this alone, all the forms of domestic fowls ha\e 
taken their origin, and hence from this relation to man of eco 
nomic uulit) this bird assumes a position of great interest ’’ 
Darwin also belieied that all chickens had a common origin 
Some scientists are not in accord with this belief 

Certainly for more than 5,000 years the domesticated fowl has 
been closely associated with the gradual de\elopment of an adc 
quate agriculture in many parts of the world, and under some 
circumstances has been the only animal which could he kept for 
the production of human food The red jungle fow I illustrated 
on page 38 may still be found in large numbers in us natne 
habitat, among the bamboo jungles of Indn, Thailand, and the 
Malay Peninsula to Sumatra It has also been introduced m 
many other islands of the East Indies The domesticated strains 
ha\e been introduced into many countries ivlierc these birds 
In\e been used b) animal breeders m experimental work 
Much has been learned rclati\c to the inheritance of plumage 
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our modern breeds of chickens It may be that the develop 
ment of this characteristic in many birds preceded the domesti 
cation and use of chickens for either meat or eggs This sport 
has continued down through the centuries, and although there 
are laws against cockfighting in most, if not all, of the United 
States, men still continue to breed fighting cocks, both large 
and bantam size, and \ery probably tliey are not bred just to 
look at 

Today nearly every country in the world has its varied assort 
ment of breeds and varieties of chickens In the United States 
the prospective poultryman has a laig^er number of \aneties of 
chickens to select from than is the case in any other class of live- 
stock In fact the number is so large and the variations so great 
that the beginner may ha\e a real problem deciding what breed 
to select This matter should be relatively simple however, if 
a person is planning to go into the poultry business with the 
idea of making it a profitable enterprise The number of vane 
ties which have been bred for economic production of meat and 
eggs IS very limited This chapter will deal particularly with a 
discussion of these important varieties 

CLASSES, BREEDS AND VARIETIES" 

The American Poultry Association was founded in Buffalo 
New York, in 1873 The membersinp represented leading 
poultry breeders from the United States and Canada The ob 
ject of the organization was to standardize the varieties of do 
mestic poultry v^hich had become so numerous and in many 
cases so similar, that there was considerable confusion in judg 
ing and breeding them The first American Standard of Excel 
lence was published m 1874 Later the title of the publication 
v\ns changed to the American Standard of Perfection, and it has 
served for many years as a guide to judges and breeders of 
Standard bred fowl 

In the ‘ Standard Classification * poultry is first subdivided 
into classes There are twelve classes of chickens and one each 
of ducks, geese, and turkeys Tlie class designation is usually 

*Spice does not allou 3 disaission of the hKtorical development of Ijreedi 
nor ihc cniimeration of all the varieties of Standard bred cliickenv For tJu< and 
other inloTOWlJon the American Standard of Perfretton and other Ttfcrcnces 
listed at the end of tins cliaptcr may be consulted 
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associated with the geographical origin of the birds, as the 
American, the Mediterranean, and the Asiatic classes The 
classes are subdivided into breeds Breed is determined largely 
b) size and shape Breeds are furtlier subdivided into varieties, 
which are characterized by \ariations in color or comb, or both. 
There is still a further subdivision which is of considerable im 
ponance to breeders and buyers of poultry but which is not set 
forth in detail in the American Standard of Perfection Each 
\ariety may have many families or lines of breeding which are 
designated as strains Strain variations may be very important 
m the selection of foundation stock m breeding for Standard 
characters, meat, or eggs 


TABLE n SummalRV of Breed Distribution in National Poultry 
Improiement Plan Hatchery Supply Flocks, 1941-42 to 1946-47* 
Total Number of Birds and Percentage Distribution by Varieties 



■ DiUoDtroM-ma arc no* <rulr todicaii «of ihc« tuiu 

flocli are reporird under (he mpecuse purebred bead ng and in ic 
only (or a poriion of ihe rear to produce broilen (or ibe mnaiodc 
brcdi (or the production o( purebred chKks 


a nee in several iia'et birds in sucb 
e Kstei these Docks are cr(»s-maiea 
if the year they are maied as pure- 


In order to be able to distinguish between breeds and tarie- 
tics It IS necessary to be {awultar wuh the names of the sanous 
sections and pirts of the foivl A nomenclature chart of the 
male chicken is shown on page 41 
American class. As the name indicates, the breeds and \ari- 
cties in this chss were deseloped by American breeders The 
primary obyeciue m developing the birds of this class was to 
produce a chicken to serve the general purpose of supplying 
both meal and eggs The early emphasis was on color and type, 
the latter being determined largely by feather contour. Several 
vurieiics ln\ e been developed, all of w Inch hav e certain common 
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York City market, and premiums are often paid for market 
birds simply because tliey ha\e barred feathers One of the 
most popular birds for the production of innter broilers has 
been the Barred Plymouth Rock or crosses benveen die Barred 
Plymouth Rock male and Nerv Hampshire or Rhode Island 
Red female All the chicks are barred If this cross is made the 
other way using the Barred Plymouth Rock female, die males 
will be barred and the females black or black and gold With 
diis cross It is possible to sex the chicks at hatching time, and 
many of the sexcd pullets are reared and used for commercial 
egg production 

In recent years the White Plymouth Rock has gained in pop 
ularity \ery rapidly and now in many sections of the country 
exceeds the number of the Barred variety Since the white 
plumage is free from dark pinfeathers and leaves no stain on 
the surface of the skin diere has been an increasing demand for 
White Plymouth Rock chicks for broiler production In some 
strains of this variety the rate of growth is not sitisfactory, tlic 
egg production is rather low and the rate of feathering is slow 
For these reasons this \ariety Ins not come into general use in 
some sections of the country 

The White Plymouth Rock has become \ cry popular in Kan 
sas and some other Central Western states wliere much of the 
poultry is dressed, frozen, and shipped to eastern markets The 
Kansas Experiment Station has had work in progress for a 
number of years with the White Plymouth Rock in an effort to 
improve meat type and egg production and to establish rapid 
feathering A great deal of improvement has been made in all 
these diaracters, and when such stock becomes widely distrib 
uted, the White Plymouth Rock should become by far the most 
popular white % ariety of general purpose fowl 

The other varieties of Plymouth Rocks are the Bull, Siher- 
Penciled, Partridge, Columbian, and Blue They are bred, in 
small numbers by persons interested in tliese particular color 
patterns 

Hampshtres The rise oCtlic New Hampshire, first in 
New England and then throughout the Uniicd States has been 
more rapid than that of any other breed of chickens Tlic on 
gin of the breed is somculiai obscure hut u is prctiy generally 
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lets for breeders eacli year a 
rather remarkable breed of 
chickens has been developed 
by New Hampshire fanners. | 

The breed was admitted to the 
Standard in August, 19S5. , 

The Standard ^veights are pul- » 

let, 5iy4 pounds; hen, 6i^ , 

pounds; cockerel, 7i/^ pounds; i 

cock, 8i/^ pounds. ' 

The genei;al color pat- 
tern is the same as the 
Rhode Island Red but 
is much lighter in 
shade. 

While the greatest 
numbers of New 
Hampshires are 
in New England, 
has been distributed to 
all sections of the United States and to many foreign countries. 
In the New England area the breed is practically free from pul- 
lorum disease because of continuous testing. It has a reputation 
for excellent fertility and hatcliability, for low mortality both 
during the rearing period and in the laying house, and for very 
rapid growth. Most strains of tlie breed are rapid feathering, 
which is an important characteristic in broiler production. The 
breed as a whole has reasonably good production. New Hamp- 
shires produce large numbers of hatching eggs which are moved 
into the large broiler-producing areas on the eastern shores of 
Delaware, Maryland, and Virginia, Many chicks are sent direct 
from hatcheries in Neiv England. Certainly as a general-pur- 
pose fowl the New Hampshire has already established itself as 
one of our most important breeds. 

Rhode Island Reds. The Rhode Island Reds were developed 
by farmers of the Little Compton District of Rhode Island. A 
need was felt for a better meat chicken in this area where there 
was a good demand for large roasting chickens. The early 
crosses ivere made betiveen Malay Games and reddish-colored 
Shanghais. Later new blood was introduced by the use of such 
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breeds as the Brown Leghorn, the Cornish, and the \Vyandotte. 

As with most of the other American breeds, fanciers took up 
the breeding of the Rhode Island Reds and the Single-Comb 
variety was admitted to the Standard in 1904 and the Rose- 
Comb variety in 1905. In many cases too much emphasis was 
placed on type and color at the expense of production qualities. 
Here again the fancier demonstrated his skill in the art of 
breeding with the result that many individual birds were pro- 
duced approaching perfection in Standard requirements. The 
Standard ti’eights are pullet. 5i^ pounds; hen, pounds; cock- 
erel, pounds; cock, pounds. These weights are the 
same as for the Netv Hampshires. 

While fanciers were producing a Rhode Island Red with 
beautiful type and color, other pouhrymen, nombly in Massa- 
chusetts, directed their breeding operations toward the produc- 
tion of high egg-laying flocks. Today many strains of Single- 
Comb Rhode Island Reds rank among our highest producers of 
eggs for commercial purposes. In breeding for high egg pro- 
duction certain other characters have been neglected, and as a 
rule the high-producing strains do not measure up to the Stand- 
ard for type and color set by the fancier. 

In some sections of the United States the Rhode Island Red 
is the most popular general-purpose fowl. Among many strains 
there is need for improvement in rate of growth, rate of feather- 
ing, and plumage color. 

Wyandottes. All the varieties of this breed have rose combs. 
Nearly every part of the bird is described as being well rounded. 
The legs are moderately short and in many strains the feather- 
ing is moderately loose. The first variety to be admitted to the 
Standard was the Silver-Laced in 1883. The 'White variety 
arose as a sport from the Silver-Laced and was admitted to the 
Standard in 1903. 

The White variety has been the most popular of the Wyan- 
dottes and at times has been used extensively by farmers in some 
sections of the country as a general-purpose fowl. It has been 
handicapped by small egg size and relatively low hatchability. 
In some states it still enjoys a measure of popularity, while in 
other sections it has practically disappeared. The other varie- 
ties of Wyandottes are not bred to any extent commercially. 

Other breeds. The remaining breeds in the American class 
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Silver-Loced Wyondottes. 

have not been generally accepted by the farmer and have been 
bred for the most pan by persons interested in them from a 
breed standpoint. They include the Dominiques, Javas, Chan- 
teclers, Jersey Black Giants and Lamonas. The Jersey Black 
Giant is interesting because it has the distinction of being the 
largest of the Standard breeds of chickens 

Afediterranean class. This class is made up of several breeds 
which had their origin near the Mediterranean Sea. The Leg- 
horns and Anconas come from Italy, the Minorcas from Mi- 
norca Island, the Spanish and Blue Andalusian from Spain, and 
the Buttercups from Sicily, These breeds are characterized by 
white ear lobes, relatively large combs, nonbroodiness, early ma- 
turity, rapid feathering, nervous disposition, and the produc- 
tion of white shelled eggs. AVith the exception of the Minorca 
all these breeds are medium to small in size. They are often 
referred to as the egg-laymg breeds. , 

Leghorns. Of the twelve varieties of Leghorns now described 
in the Standard only one, the Single-Comb 'White, has attained 
wide commercial acceptance. The Brown, Buff, and Black va- 
rieties are next in favor. 

The Leghorn has been described as a bird of rare beauty and 
attractiveness, style, and alertness. This is true as the Leghorn 
was bred and developed by the fancier. The production 
breeder has bred a more rugged bird which lacks some of the 
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Single Comb White Leghorns 

refinements of breed type but which possesses utility character- 
istics that make it tlie most popular and most economical pro- 
ducer of white shelled eggs for market purposes of any of our 
domestic chickens 

The Single Comb \Vhite Leghorns ha\e been consistent win 
ners in the egg lay mg contests of the United Slates, and more 
than one pen of these efiiaent producers of white eggs have av 
eraged to lay more than 300 eggs per bird For many years they 
have been raised almost exclusively over large areas along both 
the Atlantic and Pacific seaboartls They still are unexcelled 
as producers of large white eggs for which a premium is paid in 
many large markets of the country 

The Standard weights are pullet 4 pounds, hen, 41/4 pounds, 
cockerel, 5 pounds cock 6 pounds Some strains of production 
Leghorns exceed these Standard weights 

Anconas The Ancona is similar in all respects except color 
to the Leghorn There are two varieties, the Single Comb and 
the Rose Comb Mottled Anconas, and they could very vseli have 
been included under the Leghorn breed 

Miriorcas The Minorca is the largest of the Mediterranean 
class It differs further from the Leghorn in being much more 
angular in shape and in having a white skin Partly because of 
their large size the Minorcas are noted as producers of large 
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Single-Comb Anconas. 

e^s. The fact tliat they have a wliite skin has been a distinct 
handicap, as most consumers in the United States prefer poultry 
\dth a yellow skin. 

There are five varieties of Minorcas listed in the Standard. 
The Single-Comb Black, Smgle-Comb White, and Single-Comb 
Buff seem to be tlie most popular. 

Other breeds. There are three additional breeds in the Med- 
iterranean class, namely, Blue Andalusians, Buttercups, and 
White-Faced Black Spanish. These birds are kept primarily by 
persons interested in them because of certain peculiar character- 
istics ivhich they possess. 

Asiatic class. The breeds of this class are of Asiatic origin, are 
large in size, and may be considered as meat-producing foivls. 
They differ in one important respect from the breeds of the 
American and Mediterranean classes in that tliey have feathered 
shanks and feet. They also tend to be very* loosely feathered. 
They are not now of any great practical value, but have exer- 
cised, directly or indirectly, great influence upon the develop- 
ment of the American breeds and because of this fact have 
rendered the poultry industry of America a distinct service. 
Their popularity as distinct breeds has decreased rapidly during 



the last ttvo decades and the) arc nou bred primarily as a hobb) 
by fanciers ExceUcni representatives of the breeds m this class 
may still be seen on exhibition at the leading poultry shous 
Brahmas It may be accepted that the Brahma originated in 
India where fowls of the original type arc found, under the 
name of the Gray Chittagong The first specimens were im 
ported to America in 1846 and to England in 185S These 
birds were light m color and probably did not differ greatly 
from our modern Light Brahma Tliis variety was admitted to 
the Standard m 1874 The color pattern is that commonly 
known as the Columbian The Dark Brahma is silver penciled 
and was admitted to the Standard the same year as the Light 
variety The Buff Brahma was recognized as a Standard variety 
in 1924 

Cochins This breed attracted wide attention in the 19th 
Century because of its profuse feathering It has often been de 
scribed as a ball of feathers Apparently those who developed 
the breed, m conformity with its present standard, placed most 
emphasis on the character of feathering 

It was first imported to America about 1847, and at that time 
the birds were called Shanghais Two years earlier it had been 
imported to England and the fact that Queen Victoria receiv ed 
sev eral birds of this breed and exhibited them at the show of the 
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Buff Cochins. 


Royal Dublin Society in April, 1846, started a boom in poultry 
raising which lasted for a considerable period of time. In 
America the Cochins have been bred primarily by fanciers and 
base never been popular with commercial pouUrymen. 

The four varieties of Cochins — Buif, White, Black, and Par- 
tridge — were admitted to the Standard in 1874 Many fanciers 
breed the four varieties of Cochin bantams, which are identical 
with the large foivis except for weight. 

English class. Tlie breeds of tins class were developed in 
England and are recognized as general-purpose fowls The em- 
phasis in selection has been more toward a meat-type bird than 
is true of the breeds in the American class The breeds in the 
English class include Orpingtons, Cornish, Australorps, Dor- 
kings, Sussex, and Redcaps, They all ha\e rvhite skin except 
the Cornish, which has yellow skin. They have red ear lobes, 
and all except the Dorkings and Redcaps lay brown eggs Most 
markets in die United Stales prefer poultry’ with yellow skin 
and therefore discriminate against these white-skinned breeds. 

During ^V^orId \Var II, because of high prices and a constant 
heavy demand for poultry meat, a keen interest in better meat 
quality developed. The Cornish, formerly called tlie Comisli 
Indian Game, is a very closely feathered bird and lias a very' 
compact body, witli broad breast and thick heavy thighs. Rc- 
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cause of its excellent meatt>pe bod> some pou!tr>men ln\e 
used the Cornish in crosses for the production of broilers and 
roasters The egg producing ability of the Cornish is so lou 
that It is doubtful if such a program uill be used \cr) uidel). 
Trouble uith lou fertilit> has also been experienced. 

Other Standard classes The American Standard of Perfec- 
tion describes se\eral classes of chickens tvliich are bred primar- 
ily by fanciers and uluch Imc little economic importance. 
They are of considerable interest to the fancier or research 
uorker because of their peculiar feathering, color patterns, and 
size, as i\ell as other odd characteristics svhich render them 
poorly suited for practical purposes Many of the breeds of 
these classes, although common on the farms m Europe, are not 
\ery popular m America and are seldom seen except at poultry 
exhibitions 

Polish class The Polish breeds and \aricties are character 
ized by a large crest and were once called the Crested Diitcli ” 
Some ^arletles ha\e a beard and some arc nonbearded They 
are among our most ornamental and beautiful breeds of poul 
try, the crest being their most striking characteristic They 
create a great deal of interest m poultry exhibmons 

Hamburg class Although this class Ins a German name, its 
ongin IS Dutch Some of the \aneties Mere developed in Eng 
land and all six uere admitted to the Standard m 1874 The 
Silver Spangled is probably the most strikins of all the Ham 
burgs 

French class Of the four French breeds — Houdans, Cre\e 
coeurs. La Flecbe, and Faserolles — only the Houdans enjoy any 
popularity in America They are like ihe Polish in that they 
have a large crest They also liave a beard and muffs and have 
five toes The Mottled variety is seen most often 

Continental class This class consists of one breed, the Cam 
pines, with tvso varieties Siber and Golden While they are 
similar to the Leghorns in some respects, they have not become 
popular in America 

Game and Game Bantam class Game and Game Bantams 
are raised primarily for exhibition and ornamental purposes 
Although cockfighting is not allovsed in the United States occa 
sionaily reports are made that the sport still flourishes in some 
sections of our country 

Oriental class The breeds— Sumatra, Malays, and Cubalayas 



— in this class resemble game birds in some respects and as the 
name of the older breed implies, their origin was in southeast- 
ern Asia. 

Ornamental Bantams. There are a great many breeds and 
varieties of Bantams. They are bred for fancy and ornamental 
purposes almost entirely. In this class are grouped a few of the 
more outstanding breeds and varieties. By an examination of 
the Standard of Perfection it will be seen that for many of the 
large varieties of fowl there is a corresponding variety of ban- 
tams, differing only in size. A great deal of pleasure is derived 
by many people in tlie breeding of these miniature foivl. 

Miscellaneous class. The Sultans and the Frizzles, the nvo 
breeds composing this class, are bred only for exhibition pur- 
poses or are used in a limited way in research. 

NON-STANDARD BREEDS AND VARIETIES 

Before a breed or variety is recognized as Standard it must be 
accepted by the American Poultry Association and the Standard 
requirements agreed upon, after which the requirements are 
published in the American Standard of Perfection. Breeds and 
varieties which have not been approved by the American Poul- 
try Association are referred to as Non-Standard. There are a 
number of such varieties, including Jersey 'White Giants, S. C. 
Rhode Island ^Vh^tes, Araucana, and Naked fowl. None of 
these varieties are of economic importance. 

In 1948 a joint committee of the National Poultry Improve- 
ment Plan and the American Poultry Association tentatively 
accepted tiro non-Standard varieties — the Delaware, developed 
in the state of Delatvare, and the White Australorp, developed 
in the state of Michigan — for participation in the U. S. Ap- 
proved and U. S. Certified breeding stages of the National Poul- 
try Improvement Plan. The Delaware is a meat-type fotvl ivith 
a Barred Columbian color pattern and may be used as a pure 
breed or it may be crossed on other breeds to produce white- 
feathered chicks. It is used largely in the production of broilers 
and fryers. 


CHOOSING A BREED 

' It is already apparent that the prospective poultry' keeper 
has a very large number of breeds and varieties to choose from. 
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"When }ou consider that there are more than 160 different \ane 
ties of chickens described m the American Standard of Perfec 
lion, differing i\idel> in size shape color muscular deielop- 
raent and egg producing ability and ivhen )OU realize that all 
probably originated from one or a fen n ild species it ma) be 
said that no matter nhether you are interested m meat produc 
non or egg production or in the groning of poultry in the back 
yard for ornamental purposes you should be able to find a va 
riety possessing the size and shape of body and the plumage 
color pattern that mil satisfy you no matter how exacting you 
may be E\en today with so many \aneties aiailable not all 
are satisfied and new breeds and \aneties are in the making 
The question ^Vhat is the best breed of chickens to raise’ 
is not an easy one to answer The choice will depend upon egg 
and poultry prices the type of poultry enterprise that is to be 
followed and perhaps to a limited extent personal prefer 
ences Markets may have considerable influence on the most 
profitable type of bird to keep Very often the most money is 
made and the highest prices are received by catering to their 
whims Leghorns which lay white eggs are popular on mar 
ket egg farms near New \ork City because white eggs sell at a 
premium on this greatest of all egg markets New England 
markets prefer brown eggs and as a result most of the market 
egg farms in that area have heavy breeds which lay brown eggs 
In other areas the question of eggshell color may not be im 
portant 

If one desires to produce poultry for meat one of the rapid 
feathering rapid-growing heavy breeds would be best Crosses 
are very popular for meat production in certain areas partic 
ularly when birds are marketed alive and there is a preference 
for plumage color as is true of the barred plumage feathers on 
the New York market 

When the final selection of a variety is to be made it is al 
ways well to consider the ones which are most popular in the 
immediate locality or section of the country provided they be 
long to the general type desired The fact that a breed is pop- 
ular is a good indication that it is well adapted to the economic 
conditions of that section such as markets soil climate and 
available food supply and tliat it is making money for the 
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poultrymen who keep it You should have a definite interest in 
and a liking for the breed selected, for you are seldom successful 
with a thing you do not like or take no pleasure in working 
with 


SUGGESTIONS AND QUESTIONS 

1 Ha\e the class make a list of all the important characteristics 
of the American Mediterranean, and Asiatic classes of chickens 
Determine which characters are most important in differentiating 
between representatiies from each of the three classes 

2 "What varieties m the American Mediterranean and Asiatic 
classes are commercially important m the United States? 

3 Have the instructor secure copies of a key to the identification 
of all standard breeds and varieties of chickens Make a trip to a 
poultry show By use of the key have each member of the group 
identify as many breeds and varieties as possible 

4 Make a list of all the factors that should be given considera 
tion m the selection of a vanety of chickens to raise 

5 IVhat are the two most popular varieties of chickens in the 
United States? Explain die reason for their popularity 

6 There arc many backyard poultry flocks scattered throughout 
the country, many of them being found in villages and small towns 
^Vhat are ie reasons for tins type of poultry keeping? 

7 The dairy farmer and the farmer who is in the business of 
producing beef cattle would not usually obtain replacement stock 
from the same source Is this fact of any importance to the poultry 
farmer’ 

8 Bantam chickens are very popular in poultry shows IVhat 
are some of die reasons for this popularity? 

9 What IS necessary before a variety of chickens is recognized as 
a standard variety? 

10 Make a survey of the varieties of chickens kept in your lo 

cahty > 
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CHAPTER 3 


‘Principles ajtd Practices 
of ‘Poultry ‘Preedmg 


definition of poultry breeding 

POULTRY BREEDING is both a science and an art It is a 
vocation or an avocation open to more people interested in 
livestock than is true of any other farm animal More than 85 
per cent of all farms in the United States keep poultry In addi 
tion, many persons residing in small toivns and villages keep a 
few chickens Some are interested in the birds because of the 
eggs and meat produced and others breed and raise a few birds 
purely as a hobby 

There are certain characters possessed by poultry, and par- 
ticularly chickens which make small scale, as well as large scale 
operations, possible and interesting First, the unit is small 
and a great deal of variation exists Six to a dozen small Ban 
tarns take up only a little space Second, the time of reproduc- 
tion is short and many progeny can be obtained from a single 
mating in any one year Third, the life span is short Foiirth, 
progress comes easily For these reasons a great many people, 
old and young, derive much pleasure and profit from the breed 
ing of poultry 

Poultry breeding may be defined as the reproduction and in 
herent improvement of domestic birds Reproduction is pri 
manly concerned with the replacement of older individuals 
viith individuals that are younger Many poultry men are in the 
business of multiplying stock with little or no emphasis on im 
provement Others, by the use of various breeding techniques, 
are making an effort to replace their birds with stock that is in 
herently better Actually only a limited number of poiilirymcn 
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are in position and l^a^e the qualifications necessary to carry on 
a breeding program t\hich uill result m marked hereditary im 
pro\ement 

REPRODUCTION 

The process of reproduction or the transmission of life from 
one indi\idual to a succession of new ones its offspring may be 
effected in \arious ways 

In the simplest cases commonly called asexual or \egetati\e 
reproduction the body of the parent or adult form becomes di 
\ided into two or more parts each of which detelops into a new 
indiNidual In animals this method is uncommon except in 
the \ery simplest types In this method of reproduction the 
possibility for the appearance of new and different types is 
somewhat limited 

Far more common and of considerably more importance than 
asexual reproduction is that called sexual Here the function 
of forming a new indiMdual is delegated to single cells which 
are set apart for this purpose Sexual reproduction consists in 
the union of two speaabzed sexual cells called gametes to form 
one cell the fertilized egg or zygote from which detelops a new 
inditidual A \anety of structures are present in animals and 
plants to insure the successful consummation of this process 
Except in the lower forms the gametes ihemsehes are produced 
in specific reproductise organs called gonads which hate certain 
accessory sexual organs In animals the male gametes are 
known as sperms and are produced m a testis and the female 
gametes as eggs or ova produced in an ovary At fertilization a 
sperm and an egg come together and unite The single cell re 
suiting from this union begins to divide forming a group of 
cells which gradually differentiate into the parts of an embryo 
and finally into an adult organism 

In sexual reproduction it is apparent tliat each parent con 
tributes to each of its offspring a single minute cell a small por 
tion of Using substance so minute in size that it cannot be seen 
by the unaided eye Since this is the only direct physical link 
between parent and offspring it is across this narrow bridge that 
escrything must pass which is transmuted from one generation 
to anotlier 
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As a result of tins reproductne process a continuous succes- 
sion of new individuals arises One of the most interesting fea 
tures of the process is that the new indnidiials tend to resemble 
their ancestors very closely The offspring of a strawberry plant 
develop into straivberry plants and not into an) thing else 
AVhen two White Leghorns are mated the offspring will all be 
‘White Leghorns and not White or Barred Plymoutli Rocks 
Certain characteristics may be transmitted with considerable 
uniformity through a number of generations This similarity 
among individuals with common ancestors is called heredity 
Since heredity tends to maintain the characteristics of different 
species of plants and animals it is the basis of all classifications 
and makes it possible for poultry men to classif) domestic birds 
into classes, breeds, and varieties as described in Chapter 2 

VARIATION 

While the offspring of any single mating may be uniform and 
resemble the parents closely, they are almost never exactly alike 
A group of offspring from the same parents will differ among 
themselves and some or all of them may differ from their par 
ents These differences are usually referred to as variations, 
and are often due to distribution of traits among the offspring 
according to a definite method of inlientance Many variations 
are due to environmental influences such as differences in Iieat, 
light, moisture, and food, as well as many other factors \'aria 
tions are therefore of many kinds and are due to many causes 
An individual in its definiti\e form then, is the result of both 
hereditary and environmental influences 

Variation is of extreme importance to die poultry breeder 
It IS m fact the basis of all improiement If all the indnidu 
als in a flock of birds were exactly alike with reference to their 
reproductne cells further selection would be useless as no im 
provement could be expected 

REPRODUCTIVE SYSTEM 

The male and female fowl ha\e special organs associated 
With accessory organs for the development of the reproductive 
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vigor a Important In both meat and egg production. The cockerel on the 
leh shows Wgh vigor. 

cells— the sperm and the egg — s\hich make it possible for these 
tsso se'^ cells to come together in fertilization. 

The male reproducthe oi^ns. In the male the reproductise 
organs consist of a pair of testes, leading from each of ^^hich 
there is a tube called the eptdidymus, whidi connects with the 
vas deferens, or sperm duct, sshich continues to the cloaca. The 
testes are situated m the body ca%ity, one on either side of the 
backbone anterior to the kidneys. The vasa deferentia open 
into ducts uhich lie directly abo\e a groove in a rudimentary' 
copulatory organ. It is the presence of this small copulatory 
organ in male chicks that makes possible the segregation of 
chicks according to sex soon after they are hatched. By a care- 
ful examination of the sent of the neuly hatched chicks it is 
possible to determine the presence or absence of the organ. If 
the organ is present it will appear as a small pimple, often called 
the "point,” on the lower nm of the vent. Most of the male 
chicks hare a relatirely prominent "point,” while in most fe- 
males it is entirely absent. A ferv chicks of both sexes may have 
a relatirely small prominence, and it is these chicks which make 
trouble for the inexperienced person. Sereral r\eeks training 
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Counesy L V Domm, Univefiity of Chicago 

The male reproductive and urinary systems: T., testis; V.d., vas deferens; 
K, kidney; Ur., ureter; Cl., cloaco; H, head of reproductive cell or sperm; 
T, tail of sperm. 

may be necessary in order for a person to qualify as an expert 
chick sexor. 

The female reproductive ot^ns. Tlje reproductive sjstem 
of tlie female consists of an ovary and its accessory organ the 
oviduct. The function of the ovary is to develop the female re- 
productive cells, the ova, and the oviduct conducts the ova from 
the ovary to the cloaca. There are several additional functions 
of the oviduct. It'^erves as a passageway for the sperms, tvliich 
arc deposited by the male in tJic cloaca, to enter tJie body cavity 
where fertilization may take place; or the sperm may be in the 
infinidibulurn of the oviduct when it envelops the ovulated 
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The female reproduct ve syitem or»d a portion of the infestmol tract 

>olk As the >olk, passes down the oviduct it is surrounded by 
several layers of albumen membranes and shell which nourish 
and protect the embryo 

The o\ary is located on the left side of the body m the adult 
bird During embryonic development a right ovary and ovi 
duct develop but gradually degenerate until at hatching time 
only rudiments remain A few cases have been reported of 
adult birds having a right and a left ovary and oviduct In the 
adult foul the ovary is located on the left side of the median line 
of the body just back of the lungs and is attached to the dorsal 
unll of the body cavity In the immature pullet the ovary ap 
pears as a light-colored mass of material while in the laying hen 
It IS of considerable size and appears as a cluster of yellowish 
yolks of varying size 

TERMS USED BREEDING 
Each individual animal is composed of many characters A 
character is any detail of structure form substance color func 
tion or size of an individual Characters constitute the indi 
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\idual, Us activities and products The inheritance of char- 
acters IS based on the transmission of genes from parent to off- 
spring Genes are defined as the determiners of hereditary char 
acters They occur in pairs, v\ith a few exceptions, and are as 
sociated v\ith other pairs of genes located in bodies knonn as 
chromosomes Normally one of a given pair of genes is located 
in each of a corresponding pair of chromosomes One of tiiese 
chromosomes, hence one of the genes, was derived from the 
sire and its mate from the dam 

One member of a pair of genes may be different from its 
mate This ma) occur in a cross between two breeds in which 
the form of a certain character is not the same m both breeds 
To illustrate this point, the comb character in chickens is a good 
example A bird resulting from a cross between a purebred 
rose-combed and a single combed bird will receive a gene for 
rose comb from one parent and a gene for single comb from the 
other The bird resulting from this cross will exhibit a rose 
comb, since the rose comb gene is dominant and prevents the 
expression of the other member of the pair, the single comb 
gene, which is known as a recessive The gene for single comb 
has not been changed in any way and under certain conditions 
IS capable of again producing a single comb If two of the rose 
combed crossbred birds are mated togetlier, in the next genera 
tion both rose- and single-combed individuals will appear m 
the ratio of three rose combed birds to one single combed bird 
Of the rose combed birds from this mating one out of three will 
be pure breeding and two out of three will not breed true pos 
sessing like their parents, one rose comb gene and one single 
comb gene The birds which possess two like genes and breed 
true are homozygous for this gene The pure breeding rose 
combed and the single combed birds are homozygous for comb 
shape genes Rose combed birds whidi possess two unlike genes 
Will not breed true for comb shape and are heterozygous The 
diagram on page 64 illustrates this cross 
The usual method of designating genes is by the use of letters 
Capital letters are used to indicate the dominant conditions, 
and small letters the recessive The gene for rose comb is usu 
ally represented by R and that for single comb by r The actual 
constitution of an individual with respect to these particular 
genes is known as the genotypef which is designated by the 

r»3 



MALE 

SiNGU£“C.OMQ 


X 


FEMALE 

Rose- COMB 



y Rose- COMB BIRDS 
I SlN0tC-C0M8 BIRD 
J PURC Rose RR, 2 IMRURC ROSC Rr, 

I PURE SINGte rr 

D agram of a cross between rose comb and single comb m chickens 

genes ol which it is composed With respect to comb shape the 
genotype o! the single-combed bird i\ould be represented hy 
the letters rr that ol the pure breeding rose<oTnbcd bird by 
RR and that of the heterozygous rose-combed bird by Rr 
The appearance of the bird with respect to these characters is 
caJJed Jbe phrneJy^ The is oitssi spoken ot as the 

Msible or measurable type in contrast to the genotype In the 
illustration cited there are only two phenotypes one the single 
comb to which the bird with the rr genotype belongs and the 
other the rose-comb to which the birds with both the RR and 
Rr genotypes belong In this case the phenotype of the single 
combed bird is identical wiUi the genotype and when selected 
on the basts of phenotype alone would be expected to breed true 
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for the single comb character On the other hand, the tuo gen- 
otypes that sliou the rose-comb phenotype can be distinguished 
only by breeding tests If a rose combed bird bred to a single- 
combed bird produces only rose combed offspring, then it must 
belong to the RR genotype and would breed true for the char 
acter rose-comb, but if it gnes some single combed offspring, 
tlien it must belong to the Rr genotype 

Not all genes show complete dominance ivhen tivo unlike 
genes are present in the pair governing the expression of a char 
acter Neither gene completely suppresses the action of its 
mate In such cases incomplete dominance is said to exist A 
common example in chickens is that of the color of the Blue 
Andalusian The blue color does not breed true, as it is always 
jiresent as a result of the presence of unlike genes of a gene pair 
When blue birds are mated, the mating consists of two het 
erozygous individuals winch produce three phenotypes m the 
offspring, ivhich correspond to the three genotypes present 
The three phenotypes are black, blue, and splashed ivhite, and 
they occur in the proportion of one black, two blue, and one 
splashed w lute 

The number of pairs of genes present in the germ plasm has 
never been determined for any plant or animal The number 
of chromosomes, on the other hand, is knoivn for many plants 
and animals and the fact has been established that each species 
has a constant number of chromosomes occurring in pairs For 
example, in man there are 24 pairs or 48 chromosomes, and in 
the small fruit fly, Drosophila, there are only 4 pairs of chromo 
somes The number of chromosomes in chickens has not been 
determined finally, but it is large and is probably 40 pairs or a 
total of 80 in the male and 39 pairs and one unpaired chromo 
some in the female There are two kinds of chromosomes 
autosomes and sex chromosomes The latter are called sex 
chromosomes because of their importance m sex determination 

SEX DETERMINATION 

The male chicken has two sex chromosomes and the female 
only one In germ cell formation the female produces two 
kinds of eggs, one with a sex chromosome and one iv'hich lacks 
a sex chromosome They are produced in approximately equal 
numbers Since the male Ins two sex chromosomes all sperms 
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contain one sex chromosome and therefore do not differ m this 
respect When an egg containing a sex chromosome is fertilized 
It will develop into a male but when an egg lacking i sex 
chromosome is fertilized it will develop into a femile there 
fore approximately an equal number of males and females 
results 


SEX LINKED INHERITANCE 
The fact that the male chicken has two sex chromosomes and 
the female but one results in a type of inheritance called sex 
linked inherinnce The genes responsible for certain clnrac 
ters are located in the sex chromosomes These characters arc 
often referred to as sex linked characters An example will 
make clear this type of inheritance 
The barred plumage pattern of the Barred Plymouth Rock 
IS a simple sex linked character The gene which causes barring 
IS a dominant gene the recessive condition being nonbarred 
When a Bancd Rock male is crossed with a black or red female 
all the progeny is found to be barred If however a black or 
red male is mated to a Barred Rock female in the first genera 
tion the females are found to be black or reddish black and the 
males are all barred Sex linked crosses for early sex identifica 
tion are made possible by tins principle 
The reason for the beliavior of the sex linked genes lies in the 
fact that the male has two sex chromosomes as in the case of all 
ot er genes while the female has only one sex chromosome and 
hence only one of the sex linked gene pair Therefore the 
genotype of the pure Barred Rock male is BB while the geno 
ype o the female is B- In the black or red birds the geno 
type of the male is bb and the females b- In the second cross 
^ a o\e bb X B— black or red male X barred female 
mi1« •‘'•"“Vgous barred Bb and the fe 

Td mm' ' n “ ‘be males w.ll have 

the ’‘ght-colored shanks while 

’ '““a'ly lack the light head spot and are generally 
and femalp i. possible to distinguish the males 

cumi ThP ^ high degree of ac 

either Rhoflp^iT*^ using this principle is between 

either Rhode Island Red or New Hampshire males mated to 
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NEW HAMPSHIRE X BARRED PLYMOUTH ROCK 

MALE TEMALE 



This diogram shows the inheritance of sex and of the sex linked character 
of barring 


Barred Plymouth Rock females The abo\e diagram illustrates 
this cross 

Many externally visible characters of poultry are determined 
largely by the action of a single pair of genes or the interaction 
of a very fets genes Such characters as comb type and other 
structural features, skin color, and plumage color are deter- 
mined in this i^ay Such characters are not influenced greatly 
by environmental factors and are relali\ ely easy to fix and main- 
tain m a flock of birds 

Unfortunately most of the economically important characters 
of poultry are not inherited in this simple manner They are 
produced by the combined action of a large number of genes 
This results in wide variations, and to add to the difficulty, these 
characters are influenced greatly by conditions in the enMron 
ment 


POULTR\ BREEDING PAST AND PRESENT 
Until the beginning of the present century interest in poultry 
breeding was centered largely in the production of birds with 
varied types, combinations of colors and adornments Tlie re- 
sult was the development of the lai^e number of Standard vane 
tics of chickens ■which are still common today These poultry- 
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men had little or no knowledge of genetics— the science of he- 
redity and variation— but attained astonishing results through 
patience, careful selection, and the application of techniques 
known to them at the time and by developing new methods as 
they progressed in their work. Some attention was given to egg- 
production characters in this early work and resulted in the 
development of the Mediterranean breeds — the Leghorns, An- 
conas, and Minorcas— which have long been known as egg-pro- 
ducing birds. 

These early poultry breeders, often referred to as poultry 
fanciers, developed varieties of chickens a number of which 
liave proved to be excellent foundation stock for the intensive 
breeding program of the last fifty years which has had for its 
purpose the irnprovement of egg-laying ability. 

Some of the first work done in improving strains of birds for 
egg production by experimental methods was carried out at the 
Maine, New York, and West Virginia Experiment Stations. 
With the invention of the trap nest, the widespread use of the 
mammoth incubator, and the year-round demand for eggs of 
Iiigh quality, experimental work in the improvement of chick- 
ens for egg production has become a major pan of the research 
program of many poultry departmenu and experiment stations, 
not only in the United States but in many other countries. 

An examination of published records, paniailarly those of 
egg-laying te«ts. reveals the tremendous progress that has been 
made in the last forty years in the improvement of domestic 
chickens in the important character of egg production. In 
1910, at one of the leading cgg-Iaying tests in the United States, 
1.000 birds laid an average of 145.5 eggs. This average was 
based on the records of the best 1.000 birds of the 1,300 orig- 
inally entered. In 19l7,at the same laying test, 1,352 birds, the 
original number entered. laid an average of 228.2 eggs. No 
doubt some of this increase was due to better methods of man- 
agement and more knowledge of nutritional requirements. 
1 etter breeding has played an imporUnt role in bringing about 
tins change. ^ ^ 

^ Space docs not permit a discussion of the methods and prac- 
tices followctl by poultrymen breeding birds for Standard char- 
acters o type and color. Such poultrymen are usually very' 
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small operators and constitute a very small part o£ our present- 
day poultry industry. The commercial poultry breeder, while 
giving due consideration to type and color, places major em- 
phasis on economic characters of birds. Breeding for eco- 
nomic characters is limited to a small number of Standard vari- 
eties. 

EGG PRODUCTION 

The number of eggs produced by the individuals of a flock of 
birds is of greater practical and economic significance than any 
other character which domestic fowls possess. Almost two- 
thirds of the enormous annual income of the poultry industry 
is from the sale of eggs. Not only is the number of eggs im- 
portant, but consideration must also be given to the kind of 
eggs that are produced. By kind of eggs is meant a product, the 
size, shape, color, and interior quality of which tvill meet the 
exacting demands of the consumer. 

Number of eggs. The number of eggs of an individual bird 
is usually measured by the annual record. Since it is not always 
possible to determine the complete annual production, a num- 
ber of other characters have been used, eaclj of ^vbich have been 
demonstrated to contribute to the final number of eggs pro- 
duced in a year. Most of these characters have been shown to 
be of an hereditary nature, and therefore careful selection in 
the right direction for any one or all of them "will have a tend- 
ency to improve the annual record. The five characters usually 
considered to be important are sexual maturity, ivinter pause, 
broodiness, rate of production, and persistency. Any one of 
these five characters may be a limiting factor in the annual rec- 
ord of a bird. Spring and summer pauses Iiave been observed 
by some workers to be a limiting factor in the annual egg 
record. 

Sexual maturity. The age at the time of laying the first egg 
is usually considered to be the most satisfactory measure of sex- 
ual maturity. The Massacliuseils Experiment Station has re- 
ported from work done on this character in Rhode Island Reds 
that birds laying their first eggs previous to 215 days of age 
possess the hereditary factors for early sexual maturity. Many 
heavy pullets and the majority of Leghorn pullets in good lay- 
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This White Leghorn hen shows all 
of the external characteristics of 
high production. 


ing strains lay their first eggs 
before attaining this age. Con- 
tinual selection for this char- 
acter, tvithout regard to other 
characters, may lead to the 
production of birds that will 
lay at a very early age, but 
such birds are usually small in 
size, lay small eggs for many 
months, and are generally un- 
satisfactory. It has been ob- 
serx'ed that Leghorns laying 
their first egg at 160 to 180 
days of age and heavy breeds 
laying about 30 days later give 
satisfactory results. 

, ^ In connection with this 

r *-; character it must be remem- 
i bered that other factors be- 
sides heredity may influence 
- ^ I the age at the time of laying 

the first egg. Time of hatch 
may be a factor, as high tem- 
perature is knovvn to retard 
growth rate and in turn to in- 
crease the time to sexual ma- 
turity. Nutrition may also af- 
fect the age at the first egg, 
poor nutrition tending to re- 
tard the rate of sexual matu- 
rity. Artificial light is another 
environmental factor knoim 
to affect the age at the first egg. 
It has been demonstrated in 
_• 1 . . turkeys that the use of artifi- 

of sexual maturity 

as much as two months 

ot sexual maturity has 
not iKen determined. There is etidence, hoivcver. that sex- 
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High vigor and good breed char- 
acteristics ore shown by this While 
leghorn male. 



linked factors may be involved The importance of this char- 
acter and Its relation to the annual egg record are made appar- 
ent m work done at the Cornell University Agricultural Expen 
ment Station By the use of the progeny test over a five year 
period in an effort to reduce egg production in an already low 
fecundity strain of White Leghorns, the average age at the first 
egg was increased from approximately 245 days to 352 days. 
Average annual egg production was reduced from 103 to 40 
eggs Changes in sexual maturity was the most important fac- 
tor affecting the decrease in average annual production. 

The identification of both early and late maturing birds is 
relatively easy The trap nest record, of course, will show the 
date of the first egg The approximate date can be determined 
by physical examination, as indicated in Chapter 4 

Pauses The three groups of interruptions which may occur 
during the lime between die laying of the first egg and the an- 
nual fall molt may all be considered under the general lieading 
of pauses 

1 Broodiness This type of pause is nothing mo’-e than the 
normal instinct of birds to incubate their eggs in the process 
of reproduction It is common to most wild birds and is much 
more prevalent m the heavy breeds of our domesticated chick- 
ens — Plymouth Rocks, Rhode Island Reds, and New Hamp- 
shires The Leghorns are relatively free of it No strain of any 
breed, however, has been reported to be completely nonbroody. 

Broodiness has been the subject of a great deal of study for 
■many years, and considerable information has been obtained 
relative to it As a result of these studies it has been postulated 
that two complementary dominant genes are responsible for its 
expression This means that both dominant genes must be 
present in an individual if she shows broodmess It is apparent 
then that one strain of birds may have one of the dominant 
genes and a second strain have the other and neither of the 
strains will be broody If two such strains are crossed, Iiowever, 
the offspring may show ratlier intense broodmess, one of the 
necessary genes for broodmess coming from the sire and the 
other from the dam It is a well known fact that crossbred pul- 
lets mn> give a great deal of trouble during the spring months 
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because of excessue broodiness and for this reason many poul 
trymen dispose of their crossbreds for market soon after they 
begin to go broody 

The actuating agent in the birds body ishich causes broodi 
ness IS a hormone secreted by a small gland at the base of the 
brain knowm as the pituitary The anterior lobe of the pitui 
tary is actue in producing this hormone It Ins been found 
that males and females of broody strains of birds produce more 
of this hormone than do nonbroody birds 

Birds vary widely in intensity of broodiness Some birds may 
go broody only once during the year while others may have as 
many as five broody periods during the first year of production 
Occasionally a bird will not show broodiness until in the sec 
ond year of production 


Since only a small percentage of chicks are now hatched by 
natural incubation this character is no longer of any value in 
commercial flocks and the time consumed in broody periods by 
the hen is lost time Broody hens vviU remain on the nest most 
of tlie lime which means that eggs laid by other hens may be 
subjected to continued high temperatures thus lowering their 
market quality 

Selection against broodiness is relatisely simple If trap 
nesting is being done families showing broodiness can be elim 
mated In a general flock a colored legband can be placed on 
anj bird found brood) on the nest and Uiese birds can be dis 
posed of later and not allowed to get into tbe breeding bock 

bl™ '’“'■> breeds m which careful selection has 

been practiced arc almost free of broodiness 

^o sery clear analysis of this character has 
'a! to the there IS no general agreement 

ha raned n Tn institute a pause The time 

aMnedat I ‘l “ >5 successue non 

hum®,' ^ •''= tendency to pause caries 

Ind tlm T w^d'" °^‘»e rame stra.n 

family testing ’>> eareful selection and 

cat'ise minffaal!!'m",',“'^"‘" “™P'tcations arise be 

tcmnorarc secessions emironment operate to bring about 
STiCTcdm ^iTem r production The relatice innuence 
ol heredity and emironment is aery diffiatlt to determine 



The evidence indicating inter pause is usually very appar» 
ent From an economic point of vieiv the most important 
change is a loivenng of egg production This may be as much 
as 10 per cent and often much more in a flock of pullets and is 
caused by individual birds ceasing to lay. Tlie drop in egg pro 
duction mil usually be accompanied by a lowering of total food 
intake, and a certain amount of head, neck, and body molt may 
occur Such factors as sudden changes in management, rough 
handling while culling or at other times, and sudden climatic 
changes often hasten and intensify pause 

That winter pause does have a marked effect on egg produc 
tion IS well demonstrated by records from the California Ex 
peiiment Station Birds showing a pause of 7 or more days 
were found to lay on the average about 56 eggs during the 
period from November 1 to the end of February, while non 
pausing birds during the same time laid on the average 77 eggs, 
the winter production of the nonpausing birds being over one 
third greater 

Evidence lias been reported that winter pause is the result of 
a single pair of dominant genes Since such wide variation oc- 
curs with respect to this character, it is probable tliat its in- 
heritance IS \ ery complex 

3 Spring and summer pauses In addition to the pauses oc- 
curring in winter and those due to broodiness, there are other 
periods of interruption of egg production which may appear 
during the spring and summer These secondary interruptions 
produce the same effects as the other pauses, but they seem to be 
caused b\ different thing? It has not been reported as to 
ivhether hereditary factors are concerned in the production of 
these pauses 

Persistency This character is measured by how earl) a bird 
ceases production or by how long she continues in production 
towards the close of her first la) mg year, cessation of production 
usually being followed by a complete molt Its importance was 
recognized by James E Rice as early as 1914, and for many 
years was accorded more weight tlian any other single character 
in the certification of breeding stock in New York Slate 

Several mctliods of measuring persistency liave been siig 
gesttd among which arc the length of the biological year, winch 
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This New Hampshire hen laid 316 
eggs with a point score of 344.3 
In 365 days. 


includes tlic lime elapsing be- 
tsscen the date of ilic first egg 
laid and the last egg laid; pro- 
duction in August and Sep- 
tember; and age at the last egg 
or date at the last egg. Tlic 
lengtit of the biological >car is 
as much dependent upon sex- 
ual maturity as on persistency 
and hence is not as satisfactory' 
a measure as the other meth- 
ods suggcstetl. For practical 
purposes in most flocks the 


an adetpiate criterion of per- 
sistency. 

Whatever measure for this 
character is used, selection by 
the breeder can be readily applied Early molting hens usually 
lack persistency, while late molting is associated w ith late laying. 
Occasionally strains of birds arc found which continue to lay 
very late into the fall during the tune of highest egg prices. 
Birds which are to be used as breeders should not be held in 
production too late as they may not have time to return to full 
production after the molt by the time hatching eggs are desired. 
At least three to four months should be allowed for the birds to 
rest and get back into full production from the lime tbev stop 
laying until chicks are want^. 

There is some evidence to indicate that the character per- 
sistency IS inherited in a simple manner, one pair of dominant 
genes being involved This explanation seems inadequate in 
the case of a quantitative character where so much variation is 
observed to occur. 

Hate of production. A bird may possess the characters al- 
ready described in satisfactory form and still not make a high 
record because she lays at a low rate. Tliis character has often 
been referred to as intensity of production. Mam wavs of meas- 
nng imensity or rate base been suggested, the most common 
which IS the use of percentage of production. This measure 
rate may not always be satisfactory, as the period chosen to 
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These Single-Comb Rhode Island Reds, sttjrting with 13 birds, laid a total 
of 3,540 eggs, scoring 3733.3 points, or 272.3 eggs and 287.18 points per 
bird In 51 weeks. 


75 



This pea ol 13 Barred Plymouth Rocks loid o total of 3.899 eggs, scoring 
4088.3 points, or 299.9 eggs and 314.48 points per bird in 51 weeks. 

determine rate may include pauses the causes of which may be 
different from those of rate. Probably a more accurate method 
of determining rate would be to eliminate from tlte record tlie 
dajs lost m pauses and determine rate during tlie lime of con- 
tinuous produaion. This measure may be referred to as net 
rate of production and is determined by eliminating pausing 
days from consideration. b r o 

production may be determined for any 
tX Short periods seem 

annual mnd correlation bettveen winter rate and 

otsetedon “ •’‘gh "> it useful as a basis 

A ode o^f ha, often been used as a measure of intensity. 

OnTor >-'> ™ -ccessite da/s. 

tet lave" lat n The 

lasm Ty in hor. "®l‘^ 'he poor 

hasbeendlmomtXri'‘unfOTtun“rr‘l'’'' h^editary factors 
of determining rate wi.Im" , 'T‘'='Vh"’= “ ""V 

*he trap nest. A short 


trap nesting period is usually sufficient in the determination of 
rate. 

It is ob\ioiis, then, that in order for a hen to make a higli 
record she must possess all of these characters in desirable form. 
The Massachusetts Experiment Station has reported on how the 
annual record of a bird is affected in indi\iduals lacking one or 
more of these characters. The results are shou’n in Table 14. 

In the improvement of these characters, which results in im- 
provement in the annual record, more rapid progress can be 
made in improving any one character if selection in the breed- 
ing program is limited to that chaiacter. In this way one char- 
acter at a time is fixed in the strain of birds. It has been found, 
howexer, that this metliod of iinproxement is not as satisfactory 


TABLE 1 4 Relation of Number of Desirable 
Characters to Annual Egg Production, 
1938-42 


Ntvwi or 

ClIASACrTEPt 

Niuseit or 
BlAOS 

Pea Cevt or 
Btaix 

AvtKACE EOO 
PAOBfCnOV 

1 

10 

.82 

124 90 

2 . 

69 

5 66 

157 39 

3 

393 

32 21 

187 96 

^ 1 

439 

35 98 

223 89 

5 ! 

309 

25 33 

251 60 

Total 

1,220 
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as selecting for all characters simultaneously, thus bringing 
about o\er-aII improxement. 

Egg characters. In addition to the number of eggs produced 
by a bird, tliere are sexcral characters of eggs of considerable 
economic importance. Some of the more important characters 
are size, shape, shell quality, color of shell, interior quality, and 
abnormal eggs. The quality of an egg, as far as the hen can 
determine it, is fixed at the time it is laid. 

Egg size. The size of an egg is usnall) determined by weight 
and is one of the most important quality characters in commer- 
cial eggs. Eggs may vary in size from ounce to 4 ounces. A 
2-ounce egg (56.7 grams) is usually considered standard. Rigid 
selection for egg size during recent >cars has brought about 
marked improvement in tliis character among laying flocks in 
general. The point s)stcm adopted at egg-laying tests has been 
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an incentne to produce birds s\hich attain standard egg size 
soon after the% sun to la) 

There are se\eraHactors t%hicli ina> influence egg size Strain 
\ariations rvithin a breed are of more importance than breed 
\anations Bod^ eight withm a strain or breed is an ira 
portant factor in determining egg size Ver\ small birds do not 
la) laige eggs On the other hand not all large birds Ia\ large 
eggs \ bird i\ eighing 4 to 5 piounds is apparentl) lai^e enough 
to produce eggs of standard size As birds increase in size from 
these ■weights the) become less efficient as egg producers It is 
probabl) not a sound practice to produce over-size eggs The) 
do not pack or ship well and often present a problem in mar 
keting 


Sexual matuntv ma) affea egg size Lsually the earlier tlie 
matunt) the smaller the egg High rate of production mav be 
a factor in egg size but no senous problem is presented Man) 
individuals with high records also mainum satisfaaor) egg 
size Once egg production starts the rate of increase is v ei) im 
F^mnt Strains of birds var) greaU) with reference to this 
diaracter and some ma) fail to la) 2-ounce eggs unul after they 
hav e been m produaion 5 to 6 months. 

First )ear egg weight ma) be based on the weight of all eggs 

I,'' J' measures base been used as a basis for 

off? ® “ "e-gh all 

^s in order to get a satisfaaor, measure of egg stre As era.^ 

sSroXLr , ■' tlat of the 

second jrar Little change tabes place in cs"r sm for s-tcral 

- >ate?“a"d:c;Se 

Egg size 15 inherited It is inniipni-r>.i k. v t u < 

Some tmesugators base thought thaTtr'll^ 
mant to large others have held ,h? ” ^ ™ 

evident that the Tneiiind r u opposite to be true It is 
seleainT hatchiner #•<«« ° oot a simple one Bv 

prosedi,dmaina!i^“E^,;eXng Ws"* “J 

from pullets nr at tu^ ^ *o“*ng leSs than 2 ounces eacli 

puiitns or at the minimum rate of oj , 

and eggs weighimr th:,Tt or 1 ounces per dozen 

should not be used, dozen from hens 

^ Eggs/, ape The nomral egg IS otoid m shape. Eggs mas 



ha\ e many abnormal shapes, but long eggs or round eggs are the 
most common varieties Egg shape is determined in the ovi 
duct Some doubt exists as to just what brings about die shape 
of an egg Recent observations would indicate that the mag 
nura, or albumen secreting section of the oviduct, plays an im 
portant part in shaping the egg 

Opinions differ as to the method of inheritance of this char 
acter Work at the Pennsylvania Experiment Station would 
indicate that a number of hereditary factors are involved 
Egg shell color As indicated in Chapter 12, this character 
is of considerable economic importance in certain markets 
Most eggs are classified as either white or broun One breed 
of chickens the Araucana from South America, lays a blue egg 
Actually there is no relation between color and nutritional 
value in eggs If birds are fed the same rations both kinds of 
eggs tv ill be equally good Breed differences have been noted, 
however, in the amounts of certain nutritional factors m eggs 
Brown egg color is dominant to white The dominance is 
not complete, for the offspring of matings between white and 
brown egg breeds usually produce eggs intermediate in color. 
In many crosses where the White Leghorn is used as one of the 
parents mated to a brown egg breed, the eggs of the progeny are 
neither white nor brown and m certain markets may be dis- 
counted Blue egg color is dominant to both iv^hite and brown 
egg color Crossed with a white egg breed the progeny has a 
light blue egg If one of the parents is from a brown egg breed, 
the progeny usually lay an egg that is olive green in color 
Brown or blue eggs show a seasonal variation in color Eggs 
that are medium to dark brown or dirk blue at the beginning 
of the laying period may be several shades lighter after the bird 
has been in production for several months 

Color of egg is influenced by both male and female, and there 
IS some evidence to indicate that sex linked genes may be in 
volved It IS not a simple character Ev en in breeding a white- 
egg breed, constant selection must be practiced m order to keep 
at a minimum the number of hens laying tinted eggs Breed 
onl) from birds laying chalk white eggs One of the most dif- 
ficult problems faced by the breeder of most heavy chickens is 
to produce a strain of birds which la> uniforml) brown shelled 
eggs 

Shell quality. The most important factor affecting this char- 
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acter is egg shell thickness Since tliickness of shell is associated 
with breaking strength proper tliickness is necessary for safe 
transportation The amount of shell secreted b) the hen is 
definitely affected by nutritional factors Both calcium and 
\uamin D must be present in the diet m required forms and 
amounts if the hen is to produce satisfactory shell quality Even 
though the nutritional requirements are met variation may 
still result between breeds and between birds in the same va 
riety or strain This variation v\ould indicate that heredity 
pla^s a part in determining shell quality 

By careful selection strains of birds have been produced dif 
fering widel) in the amount thickness and percentage of shell 
present in their eggs Breed only from birds laying strong 
shelled eggs and incubate only eggs free from rough spots vvTin 
kies and v\eak ends 

Interior egg quality This is a very complex character The 
information is still far from complete on the various factors 
both hereditary and environmental which may affect interior 
egg quality Space does not permit a detailed discussion of the 
several different measures which have been developed in con 
nection with research on this chancier 


Color of 5olk and >olk index l'ei„ht of >olk 

, average width of >olk 

been given greater consideration in connection with volk qual 
It, than other raearures Color of ,olk is determined almost 
entirel, hy diet Yolk index does not in general v ary as w idely 
in new laideggsasdoUtecharacteiaof the white 

■" egg albumen studies are the 
nn^ntT fw f'"' observed condi 

of vanin " '’V™'" “b’tstii of a set of photographs 

fhe »l'ich are used L standarfs 

oualitv are n shown that these two measures of 

hat tLv dXl or management but 

™tv aXic. mmi'V'" ■>' Cornell Uni 

stXS olXirdl 1 S“»on has demonstrated that 

^ different b> selection showing rather 

V em trf for seveml”'" rite albumen Two lines of birds 
were bred lor several generations at the Bellsville Marvland 
United Stales Department of AgriciiUitre Research CentX tor 



high and low percentages of thick white. The high thick-white 
line averaged 65 per cent thick white, while the low line aver- 
aged only 40 per cent thick white. At the same station tire re- 
search workers have developed a heat-resistant type of thick 
white in a flock of White Leghorns. This type of thick white 
stands up well for about 14 days at 100° F. and is a distinct im- 
provement over ordinary thick white which retains its initial 
quality for a very' short period under such severe conditions. 

The method of inheritance of these characters has not been 
determined. In most cases the method is complex, but improve- 
ment can be and is being made by careful selection. 

Abnormal eggs. Among this class of eggs the one abnormal- 
ity causing the poultryman most trouble, particularly where 
eggs are sold directly to the consumer, is that of blood spots and 
meat spots. These two conditions may well be considered to- 
gether as there is considerable evidence to indicate that they 
have a common origin. Sur\'eys of farm flocks have showm that 
the incidence of blood spots may range from 15 to 50 per cent. 
As a rule; the eggs produced by Wliite Leghorns have fewer 
blood spots than the eggs of the heat^ breeds. 

At the Beltsville Poultry Research Center the incidence of 
blood spots ranged from 61 per cent in Rhode Island Reds to 4 
per cent in "White Leghorns. Two lines of Rhode Island Reds 
bred at Beltsville differed greatly in the number of blood-spot 
eggs produced. One line produced eggs which averaged 80 per 
cent blood spots and the other only 20 per cent. The results 
obtained in these two lines show rather clearly that blood spots 
arc due to heredity and that the incidence of blood spots may be 
reduced by breeding. 

Hatchability. Hatchability may be defined as the ability of 
eggs to hatdi or produce chicks under proper environmental 
conditions. Hatchability is a complex character affected by he- 
redity, nutrition, incubation, and management. The hatchery- 
man is interested in the number of chicks he gets from each 100 
eggs set, and determines his hatcliability on the basis of the per- 
centage of total eggs set. Since hatchability and fertility are two 
different characters, influenced by different factors, the research 
worker determines hatchability on the basis of fertile eggs that 
hatch. Obviously fertility is necessary for hatcliability, but 
high fertility is not necessarily associated ivith high hatchability. 
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Tertilit^ IS thought b> some cvptris to he mhented hut the 
cMclcncc on this point is \cr> metger 1 cnilii) ma> ht inRu 
enced h) several cn\ ironnientil factors 

Hatclnhihty tends to decline is the age of the hreedmg fc 
male increases This is one reason \\h) pullets arc used instead 
of older hirds for the production of chicLs High producing 
hens tend to la) more haichahlc eggs than lou protlucing birds 
Very large eggs do not hatch as ucll as metluun si/etl eggs 
There is some evidence to indicate that in breeds laying brown 
eggs those eggs having medium to dark brown shell color hatch 
belter than those w ith light brown color 
Hatchability is an inherited character Ivulcncc has been 
reported indicating a simple type of inheritance but most in 
vestigators now agree that it is a complev character affected by 
many genes It is a well-established fact that there arc a mini 
her of lethal genes (genes that kill) which may affe’Cl hatchabd 
iiy The action of a single pair of lethal gcne*s may reduce 
hatchability 25 per cent in individual matings Inbreeding usu 
ally lowers hatchability while crossbreeding has a stimulating 
effect 


Since hatchability is inherited it is obvious that the batch 
ability of a flock can be increased by proper selection of males 
and females To be done most efficiently u will be necessary 
to use the progeny test Gy saving breeding stock from families 
giving a hatchability of 85 per cent or more a high hatching 
strain can be developed 

Viability Viability may be defined as the ability to survive 
a normal life span and it is imponani to the poultry man that a 
bird produce efficiently during this period Under normal con 
ditions of feeding and management the span of life of the aver 
age chicken is relatively short so that frequent replacement is 
necessa^ Many poultrymen find it a profitable practice to re 

Wri ''‘‘o carrying on 

Tf may replace one half to two thirds of their birds 

numhet ^ produce profitably for a 

number of years replacement cosu would be reduced 

shorteTth? conditions which operate to 

In ct. 1 uscfiilness to 

GrouD 11 rni* * improper diet or conditions of life 

P nsists of parasites which may invade the body of the 
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bird In Group III are degenerame changes developing within 
the body of the bird ithout the aid of an external agent. As in 
most classifications of tins kind, there is some o\erlapping 


Group 1 
Rickets 

Vitamin deficiencies 
Perosis 
Cannibalism 
Mineral defiaencies 
Accidental deaths 
Crop impaction 


Group 11 
Foivl Pox 
Coccidiosis 
Newcastle disease 
Leucosis complex 
Pulloriim 
Roundworms 
Tapew orms 
Bronchitis 
Tuberculosis 
Lice and mites 


Group III 
Prolapse of cloaca 
Reproductiie disorders 
Visceral gout 
Crossbeaks 
Hunchback 
Rumpless 
Too large 
Too small 


In the case of Group I, the most expedient remedy is to cor- 
rect the fault in feeding and management Hereditary ability 
to resist deficiencies of diet and certain environmental condi- 
tions have been demonstrated 

In Group 11, the most effective measures of control are eradi 
cation of the parasite, vaccination, and isolation Under farm 
conditions some of tlie diseases do not always respond to these 
measures of control For these particular diseases and practi 
cally all those in Group III the most effective means of control 
IS by breeding 

The plant breeder has made noteworthy advances m tJie pro 
duction of many strains of small grains and other important 
food plants which are resistant to specific diseases During re 
cent years the animal breeder, and especially the poultry re 
search worker, has been making use of breeding techniques in 
an effort to produce resistant strains of chickens for specific 
diseases, notably the group of conditions now referred to as the 
“leucosis complex ’ The poultryman is familiar with these 
conditions under the common names of range paralysis gray 
eye and big liver disease Such pathological conditions are 
often referred to as lymphomatosis or neoplasms by the patholo 
gist 

An analysis of the mortality occurring at egg laying tests, in 
experiment station flocks and on certain farms shows that more 
than one half of the deaths is due to diseases of the leucosis com 
plex and associated causes Since there is no effective treatment 
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possible use oE the disease resistance that has been established 
by breeding 

An important consideration in connection i\ith disease re- 
sistance IS that a\ailable eiidence indicates that such resistance 
is specific The establishment o£ a strain of birds resistant to 
one disease does not mean that the strain ivill be resistant to 
any other disease On the other hand, it does not mean that 
tlie strain ^\ill be unusually susceptible to some otlier disease 
Each disease presents a separate problem in breeding for re 
sistance There is considerable doubt m the minds of many 
research ivorkers as to ivhether breeding for resistance to certain 
diseases is at all practical Those diseases for ivhich specific 
control measures haie been de\ eloped, such as pullorum dis 
ease, can be handled more easily by such means than by breed 
mg 


SELECTING BREEDING STOCK FOR BROILER 
PRODUCTION 

The demand for meat chickens and the deielopment, in cer 
tain areas, of poultry farms devoted primarily to the raising of 
broilers and fryers have created interest in breeding stock hav 
mg supenor meat cliaractenstics To aid poultrymen in pro 
ducing better broilers the United States Department of Agri 
culture and many of the experiment stations have conducted 
investigations on this problem The studies have demonstrated 
that by observing certain characteristics in day old chicks and 
growing stock a poultry man can select breeding stock that will 
improve his flock in regard to broiler and fryer production 
This can be accomplished in most of the common breeds w ith 
little or no loss in egg production characteristics and at little ad 
ditional cost 

The plan consists in the selection of chicks for fast feathering, 
as shown by the number and size of the vving and tail feathers 
and a later selection of the growing chicks for efficient and 
rapid grow ill and for supenor meat production Selection on 
the basis of these characters results in marked improvement in 
the quality of broilers or fryers produced Tlie selection is a 
continuous process, applied to both males and females and con 
tinned throughout the life of the breeding stock 

Fast feathering Fast feathering is desirable m birds that are 
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to be used for meat producuon because the chicks from such 
stock ha\e a minimum of pinfeathers at broiler or fr^er age 
If there are man} pinfeathers present at the time birds are 
killed and dressed dressing is more difficult and the appearance 
of the carcass ma} be lacking in the finish that is desired Such 
birds usualh bring less per pound than birds that are ell fin 
ished 

Selection to obtain breeders that feather rapidl} is most easil) 
accomplished at hatching time Fast feathenng is a sex linked 
recessive character ^Mien mated together male and female 
breeding birds which are known to be fast feathenng wall pro- 
duce onl} fast feathenng chicks Most Leghorns and man) 
strains of New Hampshires are fast feathenng Strains of 
Rhode Island Reds and MTiiie and Barred Plymouth Rocks 
w iih fast feathenng are gradually being dev eloped 

Rate of feathenng can be determined in da) -old chicks bv the 
length of the pnmat) and secondary wing feathers and the num 
her of the secondary feather sheaths The chicks with the most 
rapid rate have well-developed pnmanes and secondanes wnlh 
SIN or more secondanes The chicks of the slow feathenng type 
have no secondanes or less than six short ones and no pn 
manes or very short ones 


After some expenence a poultryman can select chicks of the 
f«t feathenng tvpe so that almost all of the selected birds will 
have relativel) large pnmary and secondary wing and tail 
father daelopment at 10 da>$ of age and the) mil be Ml) 
lathCTed mth a minimum of pinfaiheis at 12 nccU of age 
Such birds are best for breeders 

Rapid grooih Effiaem rapid gronth is best rarasured b) 
he iicight of the bird at an art) age The gratest s-ariabilits 
le ^oii ih of cockerels has been shoim to occur betii een 
mo and SIX siceks of age if a good diet is fed and the cockerels 
base access to diiea sunlight and ftee range Therefore this 

rniJiVm"' T ^cramte selection of the 

mM clriacnt birds b) tlietr bod) sieights During tins penod 

-r^in' 1 ^''“"’“"’ "> "'‘ght bemeen tlie stoiest 

^ritesc differ rapid grotving indmduals 

ma.uri.ww" ssak until at 

uonrof theT ^"“1 ^ Further selec 

t.ons of tlie birds shooing rapid grooth sl.ould be made at ap- 



proximately 20 weeks of age and just before they are placed in 
the breeding pens 

Breast development. Broilers generall) have only fair breast 
development Since the breast meat is the most valued part of 
the broiler, it is important that this characteristic should be 
given careful consideration in breeding for meat production 
Observations of the breast development should be made when 
the birds are from 6 to 12 weeks of age \Vhen making observa 
tions, each bird should be evamined and all birds should be 
held in a similar position when the examination is made A 
good way to make this observation is to hold the cliickens by 
the legs in the left hand, with its head downward, keeping the 
right hand free to examine the width and length of the breast 
By comparisons, the birds can be divided into tliree or four 
grades Mark those birds for breeders which have long, wide 
well fleshed breasts 

At the same time the birds are being examined for breast 
development, observations may be made on any imperfections 
of the breastbone or skin, such as crooked and dented breast 
bones and breast blisters Any individual with such imperfec 
tions should not be used as a breeder With a little experience 
the poultryman soon learns to judge the relative breast develop 
ment in birds of the same age fairly accurately 

SYSTEMS OF BREEDING 

In order to improve the production qualities as well as other 
characteristics of poultry several different systems or methods 
of breeding are practiced by poultrymen They are inbreed 
ing, line breeding crossing and outcrossing 

Inbreeding This system of breeding has never been very 
successful or popular with poultrymen It consists of mating 
related indiv iduals Close inbreeding is the mating of closely 
related birds such as brother to sister or sire to daughter Such 
a method of breeding tends to bring about genetic punty m the 
inbred birds This would be desirable if the resulting inbred 
birds possessed only desirable characters but unfortunately the 
^indesirable cliaracters are also intensified at the same time and 
often at a more rapid rate than the desirable characters 
When close inbreeding is practiced, especially without very 
careful selection of die breeding stock the results are likely to 
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be unsatisfactory Hatcliability is usinll) loucrci! and niornl 
ity among the chicks is often relatively Ingli and their rate of 
growth IS in many cases retarded In the adult inbred stock 
body size may be reduced thus lowering egg size and the num 
ber of eggs produced may be lowered materially Since in 
breeding intensifies both bad and good cliaracters great care 
must be exercised in us use In the hands of the skillful and 


experienced poultryman it may be an cxctllcnt aid in the im 
provement of strains of birds but in the hands of the untrained 
and careless it is likely to be a source of danger 
A relatively new application of tlic principle of inbreeding in 
poultry has developed during recent years This principle has 
been applied to the breeding of corn for many years until at 
the present time strains of hybrid seed corn largely replace the 
open pollinated varieties formerly used This new method in 
voUes the close inbreeding of a large number of lines of one or 
more varieties of chickens and the careful selection of the most 


promising lines for crossing If the cross is made between two 
inbred lines of the same variety the progeny are referred to as 
mcross chickens If an incross White Leghorn male result 
mg from a cross between two inbred lines of White Leghorns 
is mated to a Rhode Island Red female which came from a cross 
of two inbred lines of Rhode Island Reds the resulting progeny 
mcrossbred chickens The mcrossbreds are 
tn n 'u * ^ hatcheries which are now producing them 

Th^ r. u commercial egg and meat production 

which "*™ber of these birds 

Tatethat U T encouraging Reports mdi 

form FF V 'he adult stock per 

Z2rJZr commercial conditions In 

time 2nd T" hybrid stock may in 

m commercal Ks""' 

IS us'uallv rampd breeding is systematic inbreeding It 

dtXS ?nd ,h ° J “^bttn des.rabi tn 

production of inbred Sns® 

the characteristicc of It 'vas used by the fancier to fix 

was ofLTm^ A male 

offspring resukino- f ** ^“ghters and then later to the female 
ouspnng resulting from the mating rv.th his daughters This 



method of breeding aims to reduce the dangers arising from 
promiscuous mating of -closely related individuals. Line breed- 
ing, if properly conducted, makes it possible for a breeder to de- 
velop several families of birds within tlie same flock which are 
similar in breeding, tvith many common ancestors but not 
closely related. By the use of such a plan a strain can be main- 
tained for several years without using any outside blood unless 
the flock is small. 

In such a system trap-nesting and pedigree-hatching are al- 
most necessary if satisfactory results are to be obtained. 

Crossing. Crossbreeding is the mating together of individ- 
uals of different breeds or varieties and is expected to result in 
what is called “hybrid vigor” in the progeny. Essentially a 
chicken has hybrid vigor when it performs better tlian its par- 
ents or the average of its parents. It cannot be predicted in 
advance of mating tests what parents will give hybrid vigor in 
their progeny, except in the case of very closely inbred strains 
which always exhibit hybrid vigor when compared tvith their 
inefficient parents. Breed crosses are more likely to exhibit 
hybrid vigor than crosses of strains within the breed. The cause 
of hybrid vigor is not clear. 

The term “crossbred” is used commercially to indicate the 
first cross between two varieties. Those who produce cross- 
breds hope for hybrid vigor. They Iiope that the crossbreds 
will produce better tlian the parents. Sometimes they do and 
sometimes they do not. In producing crossbreds it is important 
that specific strains be used. There is no purpose in crossing 
two breeds if the resulting crossbred is no better for broiler 
production or for egg production than the parents. 

In general, crossbreeding usually results in better hatchabil- 
ity, livability, and growth rate in chicks. Its effect on egg pro- 
duction and mortality in the laying flock is variable. One dis- 
advantage of this metliod of breeding is that tu’o separate breeds 
must be maintained or made available for tlie production of 
crossbred stock. 

Some of the most popular crosses now being made arc be- 
ttveen Barred Plymouth Rocks and New Hampshires or Rhode' 
Island Reds. If the Barred Plymouth Rock female is used in 
the cross the chicks may be sexed at hatching time because of 
differences in color between male and female. The popular 
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‘ black pullets used for egg production and market purposes 
are obtained from this cross If the Barred Plymouth Rock 
male is used all the adult crossbreds are barred 

A sturdy farm chicken produced b) crossing Australorp males 
iMth White Leghorn females is \ery popular in the uest, from 
Minnesota and North Dakota to the Gulf of Mexico Xhe) 
ha\e ivhite skin and the females have blue shanks 

Dark Cornish males are often mated to New Hampshire fe 
males a mating v\hich produces a crossbred with black red 
color They excel as plump breasted broilers 

^\Tute Leghorns and Rhode Island Reds are used most ex 
tensively in the development of inbred lines to be used in the 
production of incrossbreds 

Males with the Columbian color pattern are being used with 
New Hampshire females in the production of broiler chicks 
Outcrossing The introduction of new blood of the same 
variety, usually through a male, is known as outcrossing Many 
poultrymen use this method m improving their laying flock 
With the development of inbred lines of chickens a method 
known as topcrossing has been introduced This procedure 
consists of mating an inbred male to random bred females If 
the females are the same breed as the male the progeny is called 
a topcross If the female is a different breed or variety the 
progeny is a topcrossbred At present these types are not 
being produced extensiv ely 


BREEDING PLANS AND PROGRAMS 
Many breeding plans have been developed by research work 
ers both state and federal as well as by individual poultrymen, 
« a means of improving the productive ability of farm flocks 
1 hat progress has been made is apparent by the fact that during 
the tcnjrar p^iod from 1936 to 1945 the aterage number of 
eggs prtrfuced per lajer on farms during the year increased 
from to 152 eggs The most extensive plan tor poultry im 
proveraem now m operation is that conducted by the Bureau 
ndmri^^Ii " United States Department of Agn 

Nson si P National Poultry Improsement Plan 

National Poultry Improvement Plan The National Poultry 
“P'ration July 1, 1935 An Act 

lIn'?ed^S^i!^‘n “ of Animal Industry, 
United States Department of Agriculture to cooperate with 
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state authorities in the administration of regulations for the 
improvement of poultr)', poultry products, and hatcheries. 

The objectives of the National Poultry Improvement Plan 
are to improve the breeding and production qualities of poultry 
and to reduce losses from pullorum disease. The objectives are 
being accomplished by (1) the development of more effective 
state poultry-improvement programs; (2) the identification of 
the quality of breeding stock, hatching eggs, and chicks by the 
use of authorized terms that are uniform and applicable in all 
parts of the country; and (3) the establishment of an effective 
co-operative program through which newer knowledge and 
practical experience can be applied to the improvement of 
poultry and poultry products. 

Acceptance of the plan is optional with states and individual 
members of the industry within any state. The plan is ad- 
ministered in each state by an official state agency co-operating 
with the Bureau of Animal Industry, United States Department 
of Agriculture. 

The Bureau of Animal Industry, through its representatives, 
known as poultry co-ordinators, carries out the following func- 
tions: (I) administers the plan in a uniform manner among all 
the states when the work is undertaken; (2) assembles, anal^-zes, 
and disseminates information on poultry breeding and pul- 
lorum-disease control that will be of benefit to the poultry in- 
dustry'; (3) advises the representatives and leaders of the in- 
dustry concerning breeding and disease-control problems witli 
which the poultry industry is confronted; (4) approves all anti- 
gen used in the rapid, whole-blood test for pullorum disease; 
and (5) permits the use of the prefix “U. S.” in connection witli 
other terms in describing, advertising, and selling hatching eggs, 
chicks, and breeding stock of the various classes when attained 
and when satisfied that all tlic rules and regulations of the plan 
have been complied ^vith. 

The official state agency is tlie agency recognized by the Bu- 
reau of Animal Industry, United States Department of Agri- 
culture, to co-operate in the administration of the plan within 
the state. The state agency' ni.iy be a stale poultry’-improvement 
association, the State Department of Agriculture, state poultry- 
improvement boards, or other agencies recognized ofTicially by 
the state government. Some of the official state agencies’ major 
CunciioTis are the following: (1) to liWcci, supervise, and be re- 
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on the performance of the progeny A U S Register of Merit 
sire IS a male A\hich -when used m asuperMsed single mating has 
at least one half and a minimum of 20 of his daughters that are 
entered in U S Record of Performance qualify A U S Reg 
ister of Merit dam is a female ixhich nhen used in a superMsed 
single male mating has at least one half and a minimum of 4 of 
her daughters entered m U S Record of Performance qualify 
Relatively fev\ poultry breeders are in position to take advan 
tage of this most important stage in the National Poultry Im 
prov ement Plan 

In the pullorum phase there are four progressn e classes recog 
nized in the plan The U S Pullorum Tested flock is a flock in 
IV Inch all birds to be used as breeders have been tested when 
more than five months of age and contain fewer than 5 percent 
reactors on the last test In some states this class is not recog 
nized 

The U S Pullorum Controlled class has a permitted toler 
ance of fewer than 2 per cent reactors on the last test the test 
being made witlim 12 months immediately preceding the date 
of sale of hatching eggs or chicks from such flocks 
The ne\t class recognized is the U S Pullorum Passed In 
this class no reactors are permuted on the last test 
The highest pullorum class in the plan is U S Pullorum 
Clean Flocks may qualify for tins class by eitlier having two 
tests at least 6 months apart or three tests at least 30 days apart 
with no reactors on any of the tests Testing for this class must 
be done by state pullorum testers 

For complete details of this plan a copy of Miscellaneous 
Publication No 300 the National Poultry Improvement Plan, 
may be secured from the Bureau of Animal Industry, United 
States Department of Agriculture, Washington, D C 
A practical breeding and management program for egg pro- 
duction The following outline presents the essential features 
of a sound breeding program for individual poiiltrymen inter 
ested in maintaining and improving the production qualities 
of his stock 

I Use only pure v'aneties as classified by the American Poul 
try Association and described in the Amcrtcan Standard 
of Perfection The most common breeds used for egg pro 
duction are as follows 
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sponsible for all the nork done relative to flock selection in the 
various breeding stages and to tesung for pullorum disease as 
pnnided in the plan (2) to conduct efflcientl) the inspection 
work called for in the plan (3) to arrange for and hold schools 
to train flock selecting and pullorum testing agents (4) to ar 
range for the holding of e\aminations and to authorize candi 
dates nho qualify to do flock selecting and pullorum testing 
(j) to keep accurate and detailed records of all uork relatise to 
the plan and (G) to inspect adsertising of all participants of the 
plan 

The plan is dnided into ti\o phases namely the breeding 
and pnllorum-disease phases 

In the breeding phase there are four progressive stages The 
U S \ppro\ ed stage is based on physical selection of both males 
and females The birds entered in tins stage far exceed the 
numlxrr entered in an) other phase of the plan Individual 
poultr^rnen and hatcher^Tnen meeting the minimum require 
menu of tins stage ma> produce and sell U S Approved hatch 
ingeggs hab) clucks or breeding stock 

I he second breeding stage the U S Certified is based on 
phvnal selection of males and females but m addition the 
males must be U S Record of Performance males which are in 
dividuall) pedigreed This last requirement is the mam dif 
fcTcncc bttssecn U S Approved and U S Certified flocks 
^ ** Ccrufied hatching eggs and clucks are produced in U S 
Certified hatcheries 

Hie third breeding stage the U S Record of Performance is 
based on individual performance A U S Record of Perform 
ance female must meet il»e following requirements (1) la) 200 
or more eggs during the first la>ing )ear (2) produce eggs of at 
east .{ ounces per doren (3) lie of at least qualif)ing body 
V'ci Jit for hens (•}) be free from standard disqualifications and 
3 rcasnnabl) good representative of the breed and v-ariet) U S 
Kmird of rafoimance males arc produced from U S Record 
of I crformance chicks lor example suppose a female has 
qua I I as a fj s Record of Performance female She is 
of PcrfoTmancc male m a single mat 
tn: ll.ee mis aicpcdigtccd Tlic ducks can qualif) as U S 
Utttitd of 1 rrfnnmnrc nulcs following insmction and banding 

altcj vi\ m mthsofaje 

IhrlauIncolmgsugcisU S Register of Merit and is based 



on the performance of the progeny. A U. S. Register of Merit 
sire is a male which tvhen used in a supervised single mating has 
at least one-half and a minimum of 20 of his daughters that are 
entered in U. S. Record of Performance qualify. A U. S. Reg- 
ister of Merit dam is a female which when used in a supervised 
single-male mating has at least one-half and a minimum of 4 of 
her daughters entered in U. S. Record of Performance qualify. 
Relatively few poultry breeders are in position to take advan- 
tage of this most important stage in the National Poultry' Im- 
provement Plan. 

In the pullorum phase there are four progressive classes recog- 
nized in the plan. The U. S. Pullorum-Tested flock is a flock in 
which all birds to be used as breeders have been tested vv'hen 
more than five months of age and contain fewer than 5 per cent 
reactors on the last test. In some states this class is not recog- 
nized. 

The U. S. Pullorum-Controlled class has a permitted toler- 
ance of fewer than 2 per cent reactors on the last test, the test 
being made witliin 12 months immediately preceding the date 
of sale of hatching eggs or chicks horn such flocks. 

The next class recognized is the U. S. Pullonim-Passed. In 
this class no reactors are permitted on the last test. 

The highest pullorum class in the plan is U. S. Pullorum- 
Clean. Flocks may qualify for this class by eitlier having two 
tests at least 6 months apart or three tests at least 30 days apart 
with no reactors on any of the tests. Testing for this class must 
be done by state pullorum testers. 

For complete details of this plan a copy of Miscellaneous 
Publication No. 300, the National Poultry Improv'ement Plan, 
may be secured from the Bureau of Animal Industry, United 
States Department of Agriculture, Washington, D. C. 

A practical breeding and management program for egg pro- 
duction. The following outline presents the essential features 
of a sound breeding program for individual poultrymen, inter- 
ested in maintaining and improving the production qualities 
of his stock. 

I. Use only pure \*arictics as classified by the American Poul- 
try Association and described in the American Standard 
o/ Perfection. Tlie most common breeds used for egg pro- 
duction are as follows: 
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Single Comb While Leghorns 
New Hampshircs 
Rhode Island Reds 
Barred Plymouth Rocks 
\\ Ime Plymouth Rocks 


II Secure stock uhich has been bred for egg production 
III Selection should be a continuous process 

A Select only eggs which are of the correct size shape and 
color for hatching purposes 

1 Size minimum 2 oz a\erage 2i/g oz 

2 Color if white free from tints if brown uniform 

3 Shape typically egg shaped 

B Retain only those chicks which are strong and \ igorous 
and free from abnormalities Day old chicks should 
w eigh from 8 to 9 lbs per 100 

C Destroy weaklings on range when they appear Best 
method is to kill and bum Record all losses 
D Separate cockerels and pullets as soon as possible and 
rear on separate ranges 

E Cull cockerels at broiler age retaining a sufficient 
number of the most promising birds from which to 
select future breeders Cockerels should be well feath 
ered over the enure body at six weeks of age Save at 
least three times as many cockerels as will be needed 
for mature breeders 


F Use only males which are free from standard disquali 
fications and are at least standard weight 
G male is half the flock Use the best males possible 
Should average higher quality than females 
^ record and pedigree where possible 

iv Good management of males IS essential 

A Place dea doping cockerels in open cv ell ventilated 
Shelters or houses near shade if possible Trees make 
good roosts If tapenorms or coccidiosts are knoim to 
It n premises shade should be limited 

B Both gram and mash ate essential on range 

cave ^ erels on range as long as weather permits 
Avoid freezing of combs and wattles in case the birds 
dubbed Cockerels may be dubbed at any 
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time, but preferably from six to twelve tveeks of age. 

D. House cockerels in medium-sized flocks, not to exceed 
40 in a group. They should be fed grain and mash in 
hoppers. More than one hopper should be provided 
for each group. 

E. If satisfactory winter quarters are not available for 
males, tlie safest place for them is with the hens. Males 
should be exposed to artificial illumination for about 
three ^veeks before saving eggs for hatching. 

V. Hens should be selected carefully. 

A. The hens should be culled closely tliroughout the year 
and only those retained as breeders which have a mini- 
mum rveight of 4 pounds in the case of Leghorns and a 
minimum weight of 5 pounds in the case of Plymouth 
Rocks, Rhode Island Reds, and New Hampshires. 
They should show the characters for high egg produc- 
tion as indicated by physical changes and capacity, 
show reasonably good breed type and color, and be 
free from standard disqualifications. 

B. Birds ^vith known trap-nest records are to be desired. 

VI. Breeding females sliould be managed carefully. 

A. Hens should not be held in production too late in the 
fall. They should be out of production long enough 
to grow new plumage, regain yello^v pigment, body 
weight, and good physical condition. This will take 
about two months. 

B. Breeders should be in production for at least two 
weeks before saving eggs for hatching. 

C. Start feeding a breeder mash at least three tveeks be- 
fore hatching eggs are saved. 

D. Provide artificial lights to gfive a 13-hour day for breed- 
ers 4 iveeks before saving hatching e^s. 

VII. There are several types of matings. 

A. Flock or mass mating. This is the most common type 
of mating used. In the case of Leghorns there should 
be one male to each 15 to 20 females; in tlie heavier 
breeds one male to each 12 to 15 females. Start extra 
males so that if one goes out no replacement is neces- 
sary. 

In case of excessive fighting among males, they may , 
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be alternated, using a smaller number and alternating 
them once or twice a week 

B Pen mating One male with from 10 to 20 females, 
depending on acti\ it> and mating cfTiciency of the male 
as determined b) fertility and Intchabihty Ancestry 
of chicks can be determined on the sire’s side if eggs 
from each pen are hatched m separate hatching com 
partments and the chicks marked 

It is desirable to make more than one special pen 
mating 

(5ec Breeding Plan No I beloio ) 

C Individual pedigree mating Trapping either full or 
part time, pedigree hatching and careful record keep 
mg are necessary 

(See Breeding Plan No 2 on page 9S ) 

D Stud mating A variation of the pen system 

Females are housed fed and managed as a single 
flock Males are at all times confined to small coops 
3x3x3 feet The females are placed w iih the males 
at the time of trapping and are left in the stud coop 
until the trapping is done the next time They are all 
removed at the last trapping period of each day 
Each male should be designated with a spiral leg 
band of a certain color, and all females to be mated 
with a particular male should have the same spiral col 
ored band 

E Artificial insemination This method employs special 
techniques and is used primarily m research work It 
may be used m the case of aged males or where birds 
are confined in laying batteries 


Breeding Plan No I Breeding for Egg Prodna, on wuhont 
Trap Nest (Minimum of Ten Pens Desirable) 

First Breeding Year 


Pen A 

r Male So 1 ] 

I 20 Ftmllft I 

9G 





Select birds carefully Keep eggs from each pen separate and 
hatcli separately Incubate only eg^ of desirable t)pe Give all fe 
males numbered leg bands Identify chicks from different pens by 
a toe punch, as indicated, or by wing bands Compare males with 
respect to the following items 

1 Fertility and hatchability 

2 Quality and sons reared to maturity 

3 Number and quality of pullets reared to maturity 

4 Rearing and laying house mortality 

5 Handle pullets in January following the first breeding year and 
compare pens as to number la)ing, size, and qualit) 

Note Where possible, the daughters of each sire may be housed 
separately, thus affording a comparison on production, size, and 
color of egg 

Second Breeding Year 

Pen A Pen B Pen C Pen D Pen E 




1 Use two of the best cocks from first breeding jear in pens \ 
and B 

2 Use three of the best cockerels sired by these two cocks 

3 Use the best old hens from pens mated the first breeding year 

4 Use in pens A and B a few of the very best daughters 

5 Fill up pens with the best yearling hens from the general flock 
Compare males as in the first breeding year 

Third Breeding Year 

Pen A Pen B Pen C Pen D Pen E 

1 Cock No ? t I Cock No 7 I I Coektrcl No 9 | IGockereJ No lOl ICockerel No 111 

I 20 Hem | j 20 Hem | | 20 Hcn« | ) 20 Hem | | 20 Heps j 

A/tti 

1 Use the two best cocks mated in the second breeding year 

2 Use three cockerels sired by these two cocks 

3 Use best of old hens from pens mated the second breeding year 

4 Fill up pens with hens, the progeny of birds mated the first 
breeding year, or exceptional individuals from the general flocks 
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Ah\a)s continue selecting for size of bird constitutional \igor, egg 
quality and freedom from defects 

In the third or fourth breeding years new blood may be iniro 
duced by the use of a pedigreed male in one of the fi\e pens If the 
male is to be retained for further breeding he should gi\e distinctly 
better results than the other males used 
More rapid progress ill be possible if more coclerels are tested 
This can be done by basing more pens or the same result can be 
obtained by replacing the cockerels heading the pens after 100 to 150 
chicks ha\e been hatched from each pen The tested cock birds 
should head the pens they are in for the season 


Breeding Plan No 2 Breeding for Egg Production, Full or 
Time Trapping (Minimum of Ten Pens Desirable) 
First Breeding iear 

Pen A Pen B 


PenC 


Pen D 


□ 


3 


Select b.tds carefully using pedigreed males if possible 
I Give hens and males sealed numbered leg bands 
3 'll' and pedigree hatch 

nen letter and .i ‘’i’' “™P'"8 "mg bani with the sire s 

CKlereh'onhaTtimgfLet''^''' disposal of 

5 Sa\e all the promising cockereb 

ha\e progeny ''hich are in good physical condition and 

time trapping)^ desirable type should be trapped (part or full 


Second Breeding Year 
Pen A PenB Pe„C p 

Cock Vo. I 


5 Select the iiso best mfles ^ 

and use in pens A and B *^u]is of first year matings 


4. Use the two best cockerels from the male in A and the best one 
from the male m B in pens C, B, and E 
5 Trap nest during the breeding season and pedigree hatch 


Third Bleeding Year 


Pen A Pen B Pen C Pen D Pen E 


Cock No I I Cock No” I ( CockcreT I I Cockerel I 

I 20 Hcim I I 20 Hcm I I 20 Hem { | 20 Hem | 


1 The procedure is the same as above except the yearling hens 
ivall be the progeny of the original 100 birds 

2 Each )ear keep tlie best hens and the tvso best males regardless 
of age as long as the) continue to give good results 

3 Ah\ays keep your objective in view, the efficient production of 
high quality eggs 

4 More rapid progress can be made if more cockerels are tested 
Increase matings to 10 as soon as practical 


In the third or fourth breeding )ears and at an) time thereafter, 
new blood may be introduced by the use of a pedigreed male m one 
of the special breeding pens If the male is to be retained for fur 
ther breeding he should give distinctly better results than the other 
males used 

Techniques in breeding Improvement of the desirable eco 
nomic characters in poultry is dependent upon the selection of 
the breeding stock used in reproducing the flock The degree 
and rate of improvement is dependent to a considerable degree 
upon the skill of the person doing the selection In selection, 
any one or any combination of three recognized techniques can 
be used These techniques are as follows 


1 Selection of individuals for breeding on the basts of then 
own apparent characteristics 

a Physical selection using as a basis size, condition, pigment, 
molt, and other external characters 

h Selection on the basis of individual trap nest record 

2 Selection on the basis of pedigree This technique of 
breeding is based on the fact that matings of superior individ 
uals bred from superior individuals arc more apt to produce 
superior progeny than are matings of superior individuals from 
tinknown ancestors In this method of breeding, three genera 
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tion pedigrees are superior to one or two generation pedigrees 
as a means of selection Pedigrees beyond three generations are 
usually of little importance 

3 Selection on the basts of family performance This 
method involves the use of the sib and progeny tests Prospec 
live breeders are selected on the basis of the performance of 
their sibs that is brothers and sisters Progeny tested breeders 
are used on the basis of results obtained in previous years 


There is no doubt that progress can be made by the first two 
techniques The second method however is dependent to a 
considerable extent upon the first Likewise the third method 
the most effective of the three is dependent upon the first two 
For the most certain and rapid improvement a combination of 
the three methods is essential The average quality of all poul 
try can be improved most rapidly and effectively by the wide 
spread use of superior males 


SUGGESTIONS AND QUESTIONS 
1 Secure an adult male and an adult female chicken Kill and 

ress the birds Carefully remove the breast exposing the internal 
organs Remov e the organs of the digestive system Study carefully 
tlie reproduciue system of each sex Why does the female have only 
oneoiaryandoiiduct? 

Rltv '"'''‘■‘“"ce WM demonstrated in poultry less than 

lier.tln!!. , ®t° s i significance ot sex linked in 

hernance toda, Make a Itst ot sex hnked characters tn poultry 

tion hefnrp'n ^ 1 ^ sshich should be taken into considera 

eny test program'' “ “"7 a complete prog 

.nclcp'4",Ss:y:irrd~?«- 

nocko?n"rsam“"'"’“"“’; *“"'7 ">^=«nn.„e the number of 

dctcrmmJSrm-e*:^"^ "" 

farms through™V!hrS'in th''l7 produced by hens on 

present time Host tto’nld v “I'd rt": 

7 The scIecimn T>,^’^j ““'"'‘'°”''e difference? 

for broiler purposes P™duciion of chicks 

acters that a e m ” “''^"''7 " '-at are the tmponant char 

8 The Natmuai ■" a breeding progam? 

Poultiy Improscment Plan is adini^tercd by 
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the Bureau of Animal Industry of the United States Department of 
Agriculture cooperating with authorized state agencies Secure a 
copy of the regulations of the plan and study carefully the four 
breeding stages Why is the U S R O M breeding stage attempted 
by so few breeders? Secure a copy of the latest directory of the U S 
Register of Merit Sires and Dims Make a comparative study of 
the breeding worth of different sires and dams on the basis of the 
performance of their progenies 

9 Secure all the information that can be obtained on the pro- 
duction of hybrid chicks Have a debate on the ments of hybrid 
chickens as compared to purebred cliickens 

10 Many poultrymen purchase crossbred chicks for both egg and 
broiler production What are the advantages and disadvantages of 
crossbred chickens? 

11 A farmer maintains a flock of 250 laying hens He produces 
market eggs How may this poultryman maintain high egg produc 
tion and good egg quality in his flock? 
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PROFITABLE poultry production depends upon a number 
oE management practices one of the most important of uhich 
IS culling In Its broad sense as practiced by poultry men, ciil- 
ing refers to the sorting of the desirable and undesirable hatch- 
ing eggs, chicks pullets, cockerels hens, and breeding males 
he greatest emphasis, houeier has been placed on the sorting 
eliminate the nonlayers, but also to remove 
the birds that are not producing at a profitable rate The 
material presented here will be limited primarily to a discus 
flock ™l>'ng of the laying 

recm't'‘v«^''‘"*'™a'°'' production qualities has become in 
nmuTelX" Procce The work is relatively 

capable of mi'll earned by most poultrymen, but to become 
Sn lL?l ,b "" ‘'"gth of time a hen has 

orreod '■r'" Ptofortion tnd her vacation pen 

requisite of ^ and considerable practice. The first 
escaped serious *"*6 't a normal flock, one that has 

and has received' rra's^ epidemics is in good physical condition 

and general managem™ ’ housing 

the kinds of poultry to cull 

ha‘tchL’’°'l't7h'r'i?,T horn a commercial 

gram carefully. L his part of the pro- 

or weak chicks as he fin cnppled, very small, 

chicks which mav h * * e box for shipment Any such 
may be received by the poultryman Ihould 




be destroyed at once They simply take up brooder space and 
the time of the caretaker that should be available for the 
healthy, strong chicks As the chicks de\elop, scran ny, im 
promising individuals should be removed from the flock and 
eaten or sold, and only the rapid feathering, quick growing 
individuals should be saved 

In recent years considerable information has been obtained 
on the culling of pullets at the time they are ready to go into 
laying quarters in the late summer or fall The value of four 
criteria for culling read) to lay pullets at Cornell University 
nas studied m a flock of 2,155 Single Comb White Leghorn 
pullets The four measures used uere fleshing, shank color, 
symptoms of colds and the presence of irregular pupils These 
characters were studied m relation to production and mortality 
The fact that birds had colds when they went into the laying 
house did not affect production or mortality A high rate of 
mortality from all causes was noted for pullets ivluch had 
irregular pupils The use of three of the measures — fleshing 
shank color, and regularity of the pupils — tvould have made it 
possible to reduce the mortality in the flock from 4 to 5 per 
cent by culling approximately 25 per cent of the pullets at 
housing time 

Table 15 shows the results of estimating future production m 
pullets obtained at the California Experiment Station The 
pullets were classified at tlie time they went into winter quart 
ers and all birds were trap nested The estimations in tins 
case were very good 


TABLE 15 Estimating Future 
Production in Pullets 



[ Avebagc pRODlcnOV 




1933-34 

1934 35 


A+ 

EtV 

171 7 1 

18^^5 

A 

143 8 

167 7 

6 

1204 1 

149 0 

C 

70 4 

1144 


524 1 

92 4 


It IS obvious that it would be more profinble to eliminate 
the cull early in life Birds of low v igor w hich are crow headed, 
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have small bodies or lia\c long rang) bodies, as ^vcll as slou* 
maturing, off type individuals should be culled before the 
pullets are placed in the hying house Culling and selecting 
the breeding males is equally important, and uill be treated 
later 

Culling domestic poultry other than cluckcns lias not been 
given much attention There is no good reason to believe tliat 
such birds as ducks geese and turkeys could not be culled mucli 
the same as chickens 


TIME TO CULL 

Culling of poultry of all ages to a limited extent, should be 
a continuous process because diseased, crippled, and othenvisc 
defective birds should be removed from the flock as they are 
detected One culling a year somciimc during the summer, 
as IS the practice of some farmers with small farm flocks, is not 
a satisfactory procedure Systematic culling, that is, the ban 
dling and examining oE ever) bird m the nock, should start 
S'a ■* ’’i’ M early as June it the pullets tvere 

^ previous year, and continue periodically 

numLr„7if ‘'’e laying year The 

Snd on '‘*>''"5 Ooek at time will 

£e nonlmm'“"'"‘ '=■>' rate ot lay 

feTeo«s nSr" 'h“e not paying 

Prod"a on ‘nu Pay.ng most ot the total 

m rteTflora T"’*’" be culled in order 

^aWele ““‘ber is shown m 


TABLE 16 The Relation Between 


Culling Rate and 


100 Lavi>« PtK 

Day 

ArPKOHM 

Radk-i 

■* Ct-ILID TO 


so 

S5 


35 

40 

45 

50 

55 

60 

33 

22 

11 

40 

30 

20 

10 

45 

36 

27 

18 

9 

50 

42 

33 

25 

17 

8 

0 
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CourtetyL M Hurd 

The catching hook (top) and the landing net used in catching individual 
birds. 

According to Table 16, a poultryman with a flock average 
of 30 eggs a day per 100 layers, desiring to raise his flock average 
to 50 eggs per 100 layers, would need to remove about 40 non- 
layers and poor layers from the flock. 

The volume of egg production usually reaches a peak in 
May and declines until a bottom is reached in November. 
Poultrymen can prevent a large part of this decline in egg pro- 
duction per layer by proper and systematic culling. 

No ttvo laying flocks are alike and the amount of culling 
necessary in any particular flock depends upon several factors. 
Chief among these are breeding, feeding, and general manage- 
ment. Flocks of poor breeding need to be culled more rigidly 
than well-bred flocks in order to maintain a satisfactory rate of 
production A well-balanced ration is essential for high egg 
production, and it is much simpler to cull the dormant birds 
or loiv producers from a flock that has been fed properly. Poor 
management of any kind tends to increase the amount of culling 
necessar> m order to maintain egg production at a profitable 
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u* ng the hook and the landing net in cotch ng bird* 


'eniilation the presence of lice 
or laj at a redt° d Production 


CATCHING AND HANDLING THE BIRDS 

horse^wouldT if be caught as easily as a cou or 

« « nou The easiest 
use of a catchint^ of catching a flock of birds is b) the 

tom of pace 107 Th "• ‘*‘0 illustration at the hot 

-n a doonfav he, J " *““'d bo used at an exit door or 

much more readily iTthev h 

of the exit or dooniay ^ ®°'”S m and out 

to pen off a^U^nSl^re in”' “roally possible 

by the use oE a section r^r i comer of the chicken house 

should be handled m "o\en wire fence The birds 

piling and smnrbr.f.», frighten them or 

into an enclosure on^ may result After the hens are driven 
one at a time and hanrt.'n*" mside and catches the birds 
and hands them out either oyer the top of the 
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wire or through a hole made in the wire at a contenient height 
Unless the i\ire is stiff and heavy strips of wood should be 
fastened at the bottom to prevent the birds from craivlmg out 
underneath 

In small pens and ivhere only a few birds are to be handled 
they may be caught off the floor by the use of a hook or a catch 
mg net The common type of hook and net used for this pur 
pose IS shown on page 105 This is not a satisfactory method 
of catching a large flock of birds because they are chased too 
much m an effort to capture them Also the hook may bruise 
or injure the leg ivhen the bird struggles to escape 

In removing the bird from the catching crate the wings may 
be grasped close to the body and the bird lifted from the crate 
head fint The bird should not be grasped by one leg and 
pulled from the crate In holding the bird for examination 
the keel bone of the bird should rest on the palm of the hand 
(the hand used will depend on whether the culler is right or 
left handed) with the head of the bird toward the culler s body 
The legs are grasped at the hock joinu by the fingers of the 
hand in which the bird is being held At least one finger should 
be kept between the thighs of the fowl in order to prevent rub 
bing of the hock joints The base of the thumb may be used 
as a support to the bird in order to prevent it from tipping 
sideways The bird is comfortable in this position and there 
is no danger of injury The culler always has one free hand 
with which the wing may be spread out for examination or 
with which the various parts of the body may be examined 
The culler should handle each bird noting all the points that 
mvy be used in culling before making a decision It is seldom 
safe to use one character alone in deciding whether to discard 
a bird or hold for a longer period 


CHARACTERS INDICATING LAYING CONDITION , 
Comb and car lobes It ,s a simple matter to tell 

Mbelhcr a pullet or hen is in production There is a close 
relationslnp betneen the condition ot the secondary sexual 

m H, T'?’ °"P"— t'-t °'an During a period of 
tiio to thtce neehs before a pullet lajs her first egg tliere is a 
tremendon, cl.angc m all of these characters Thf.ncrease m 



PHYSICAL CONDITION 

(■appearance /(NO HANDLING QUALITY) 

AS A FACTOR IN JUDGING POULTRY 



Characters indicating present laying condition and handling quality. 


the size of the mass of the developing yolks and ovary may be 
several hundred per cent while at the same time this change is 
in ii'ie crnnb, vtAWles, “and lobes by expan- 

sion and in the case of the comb and wattles by a bright-red 
color and a Avaxy appearance. The red color of the ear lobes 
is apparent only in breeds with red ear lobes. This activity 
is accompanied by an increased supply of blood and rapid 
circulation. It has been shown that the amount of blood in a 
laying hen is approximately 20 per cent greater than of a hen 
In a dormant condition. 

Tile hen may be considered a factory, tlie feed being the ra^v 
materials and the egg the finished product. The chain of 
events leading up to the process of egg production apparently 
begins in the pituitary' gland, located at the base of the brain. 
T^his gland secretes a hormone which gets into tlie blood and 
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The large comb end wattles would 
Indicate that this pullet Is laying. 


is transported to the ovary, 
where it acts as a stimulator in 
setting the ovary to tvork in 
the production of yolks. The 
ovary in turn becomes a gland 
of internal secretion and pro- 
duces a hormone that causes 
the development of the ovi- 
duct, which is necessary in the 
making of a complete egg. 
This process continues as long 
as the bird stays in production. 

With the medium- to large- 
combed breeds, such as Leg- 
horns, Anconas, and Minorcas, 
the comb is a remarkable indi- 


cator of the laying condition 
of the fowl. The same changes 
take place in the smaller- 
combed breeds but are some- 
what more difficult to recog- 
nize As production continues 
through the year, the comb 
contracts and expands accord- 
ing to the bird’s blood supply 
and the activity of the repn>- 
ductive organs. 

As the bird passes from a lay- 

ing to a dormant condition, 

bird Ol ihe ag, <,f j,,, ‘J'' ot the comb, the wat- 

v<Qs a normal female. At the lime * lobes decreases 

the photograph was taken she had become shriveled and 

te^rh^tlcr**^ *l'**inct male choroc- ^nd pale in color. In the 

language of the poultryman, 

timfto seS t to mrjl ‘ now S the 

ing, or a diseased ovan- m such as internal lay- 

of laying at all times of the\"'“n“ appearance 

that she is not in lay ing condWon ' ° 
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The bird on the left was not laying. The skin over the abdomen is tight, 
the vent is small, and the pubic bones ore close together. The bird on the 
right was in heavy laying condition. Notice the large size of the vent, the 
soft flexible skin over the abdomen, and the widespread pubic bones. 

Vent. The vent serves as the common opening of both the 
digestive and reproductive systems of die fou’l. The vent of 
a laying hen is large, moist, and dilated, and tends to become 
crescent'shaped. The loiver edge appears flat and extends 
almost straight across, while the upper edge of tlie vent forms 
a semicircle, which blends into the loose, pliable tissue sur- 
rounding it. Contrasted with this is the small, dry, contracted 
vent of the hen in a dormant condition. The edges of the vent 
are dra^vn in and present a wrinkled appearance. The region 
around the vent is puckered, rough, and dr)’. 

These characters, usually referred to as pliysioJogical charac- 
ters, indicate current laying condition only and cannot be used 
to estimate past production or to forecast future production. 

PIGMENTATION 

The culler has two useful guides which he may use in deter- 
mining how long a hen has been in production: pigmentation 
and plumage changes, or molt. Pigmentation refers to the 
yellow color deposited in the fat of the yellow-skinned varieties. 
It is evident in all visible parts of the healthy pullet before 
production has commenced and is usually present in cockerels 
at all times. Pigmentation can be used most effectively as a 
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guide during the inter, spring and early summer but is less 
effectue in fall culling because so many of the liea\y laying 
birds become entirely bleached by tint time On the other 
hand, molt is of little value except during the fall molting 
season These tvso characters indicating the length of the lay 
ing period may be used together effectively, alu'ays gi'jng at 
least one reliable guide at any time of tlie year Pigment is 
used largely to estimate past production 
This yelloiv color is present in yellou com and m green 
clovers, alfalfa, and grasses and it is from these and other feeds 
that the reserve supply is built up in the body of a healthy bird 
Hence the intensity of yellou color in the pullets vmII depend 
upon the supply of these feeds in the ration of the grots ing stock 
as uell as on the vitality of the bird itself Tlie lovt-vitality 
bird, as a rule, will not carry so deep a pigment color as will 
the high vitality bird 


AVhen the normal pullet begins to lay she gradually becomes 
bleached in the visible parts of the body apparently because 
of the diverting of the yellou pigment, which is associated uith 
fat deposition m the body, through the blood to the ovary 
vshere it is deposited in the yolks of eggs Since the supply of 
at and pigment is no longer available for deposition and re 
placement in the body tissues the pigment already present m 
tissues is lost by oxidation through the outer layers of skin 
If « usually referred to as bleaching 

er o caching The color changes appear to take place 
most rapidly where the circulation of the blwd is greatMt or 

place in all 
difference m the 

me of withdrawal or oxidation of the pigment in the fat from 

Sme ^ f 

pa4 113 « ^ chart on 

P I "^'^l^o'^ever. the same in all birds 

usluv surrounding the vent of the laying hen is 

Tn witWhl w because of its rapid expan 

production OccasionaHy by the 

the vent has^pp^red yellow color around 

aisappeared This is due to the fact Uiat yolk 



PIGMENT 

AS A FACTOR IN JUDGING POULTRY 

ORDER OF COMPLnE DISAPPEARANCE IS ESSENTIALLY 
THE SAME AS ORDER OF APPEARANCE 


4. BEAK - 

(base TO TIP) '' 


3. EARLOBE 


6. FRONT OF 

SHANK X 


- 2. EYERING 



between 3 & 5 

PLUMAGE 


1. VENT 


8 . HOCK AND 

TOPS OF TOES 


\ 

5. BOnOM OF feet' 7. rear of shank 

The order of complete disoppearance of yellow pigment. 


formation begins about ten days to two weeks previous to the 
actual laying of die first egg. During this time many yolks are 
partly formed. In general, the vent will become white by the 
time from six to eight eggs Jiave been laid and, after a long 
period of heavy production, the vent becomes bluish white 
and often shows a bruised appearance. 

Eye ring. The eye ring, or edge of the eyelid, being thin 
and also ivell supplied with blood, is the next to bleadi. This 
condition usually will be evident after nine to ten eggs have 
been laid. For the beginner in culling, tliis character is often 
hard to see because of the redness of the face of the bird, hence 
*t is not so important as some other characters. Also, changes in 
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the e^e ring take place so close to the time that similar changes 
take place around the \ent that it ma> be unnecessary to use 
this character except for \ ery minute distinctions 

Ear lobes This color character can be applied only to a few 
breeds having tshite ear lobes sudi as the Leghorns and the 
Anconas Since breeds such as the Plymouth Rocks, the Rhode 
Island Reds and the Wyandoties hate red ear lobes, the dis 
appearance of the yellotv color is not \isiblc there. Under 
ordinary conditions the ear lobe bleaches after from ten to 
fifteen eggs ha\e been laid Where this character can be used. 
It IS of considerable \ alue because of its prominence 
Beak The blood circulation in the beak appears to be con 
siderably slmver than in the tent, the eye ring, and the ear 
lobe, and hence the bleaching is not so rapid The base of 
the beak, that is, the portion attached to the head, becomes 
bleached first and the yellow color gradually disappears from 
the base toward the end the end of the upper mandible being 
the last portion of the beak to bleach The lower mandible 
fades more rapidly than the upper mandible, and as a result 
there is often a trace of yellow pigment on the curted tip of 
the upper mandible but none on the low er 


The relation of the degree of bleach to the number of eggs 
produced was studied at the cxpenmental farm at Cornell 
niversity The results of one senes of obser\ations on Single- 
Lomb White Leghorn pullets were as follows to bleach the 

Ae beak one half 

i!f’ 1. *be beak two-thirds white, 23 3 eggs, 

to bleach the beak tour fifths rshite, 29 f eggs, to bleach the 

limic H j pullets m this experiment rvere 

oused, fed and managed under normal conditions They 
had green food daily, twelve hours of illumination, and the 
LiOmell ration 


he?!"' found in the 

beak of Rhode Island Reds tor yellow pigment This horn 
color does not fade out 

slnw'“'-!!^ ‘'‘'“"SOS here are very 

ThevplT ■"‘'■“tors of long periods of production 

Itv Ilf '"“■■oly bleached on the Lnt of the 

bonL*^ f n “ /’O'* fbo other parts of the shank. The 

bottom of the foot also bleaches about as rapidly as does the 
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front of the shank. The back of the slianks and the tops of 
the toes lose color more slowly and are still yellon when the 
front of the shanks becomes white The last trace of yellow 
color may be found either on the hock joint close to the feathers 
or on the rough heavy scales on the top of the joint at the at 
tachment of the foot to the shank After a considerable period 
of production no one part of the shank 'ivill give the original 
pigment color of the bird Naturally those sections holding 
color the longest ■will most closely resemble the original pigment 
color The time required, or the total continuous production 
required, to entirely bleach the shanks is variable The most 
commonly accepted time is from four to six months of pro 
duction, depending on the intensity of that production, the 
natural recuperative power of the bird, and the management 
the bird has received Some large, vigorous birds properly 
fed to maintain their body weight may lay 200 or more eggs 
before their shanks are bleached Such breeds as Barred Plym 
outh Rocks or Anconas may not show the disappearance of the 
yelioiv pigment so clearly as will White Leghorns because of 
the presence of dark spots or a greenish color in the shanks 

Return of yellow pigment When the ovary ceases to de 
velop new yolks and production stops, the fat globules ivhich 
were going into the formation of the yolks are again available 
for deposition underneath the skin of tlie bird As this deposi 
tion of fat takes place, a yellowish cast is again taken on The 
order in which various parts of the body yellow up again is 
exactly the same as die order of fading, namely, the vent, the 
eye ring, the ear lobes, the beak, and lastly the shanks The 
return is much more rapid than the disappearance 

Disturbing factors These color changes, as regards both the 
fading and the return of the yellow color, are \anable in dif 
fercnt individuals A part of this variability can be accounted 
for by the various factors which cause differences in the rate 
of bleaching, and hence a consideration of these factors is es 
scntial to obtain reasonably accurate results from culling work 
The most important conditions influencing pigmentation are 
the feed, the size and vitality of the bird, and tlie coarseness of 
the skin 

feed Birds fed on a ration containing a large amount of 
)ello\\ com will not bleach so rapidly as will birds fed on white 
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corn or a ration containing onl} a small amount of >enow 
corn Birds allowed plenty of green grass range will not bleach 
so fast as will birds kept confined all of tlic time This differ- 
ence IS due to the increased amount of yellow pigment taken 
into the body through the digestive system Birds may also 
begin to store up pigment if the amount of grain is increased or 
if they are turned out on range When one goes into a flock 
to cull and finds that the beaks of most of the birds are yellow- 
ing up slightly at the base, he should ascertain, as far as he is 
able to do so what changes have been made in the management 
or the feeding As a rule, when a bird docs take in pigment fol 
lowing some change m the pigment supply, the intensity of the 
color deposited is not deep as compared with the intensity of 
the pigment color following a complete cessation of production 
Sue of the bird As a rule the larger bird bleaches more 
slowly Poultrymen find that the American breeds bleach 
more slowly than Leghorns and that large Leghorns bleach 
more slovsly than small Leghorns 

Thickness or coarseness of the skin The coarse, thick- 
skinned bird IS thought to bleach less rapidly than the thin, 
soft skinned bird This difference probably is due to the fact 
that the coarse skinned bird is carrying more fat underneath 
the skin, and hence a larger amount of time is required m 
which to use up this supply of fat 
Disease The presence of disease will often cause a loss of 
pigment in the different body pans even though the bird vs 
not laying 


PLUMAGE CHANGES (MOLT) 

As a natural habit every hen drops her old plumage and 
grows a new coat of feathers annually This growth of a new 
coat of feathers requires a large amount of food material, hence 
only the very best hens can continue to lay after they have 
started to molt The low producing hen rarely lays and molts 
at the same time, but often the high producer continues to lay 
for several weeks after starting to molt, provided she is main 
taming or gaming weight A bird generally ceases to produce 
when, regardless of her production quality, she begins to molt 
and has been losing weight during her production penod 

lie 



PLUMAGE AND MOLTING CONDITION ' 

AS A FACTOR IN JUDGING POULTRY 

SHAPE, COLOR, ORDER OF SHEDDING, AND RAPIDITY OF DROPPING 
SHAPE OF SADDLE FEATHER = SEX { S™ 



indicates (APPROXIMATE) CEASING PRODUCTION { j™”'' 

WING TAIL 

ft- ORDER Of SHEDDING kTIME OF COMPLETION O ORDER OF SHEDDING b TIME OF COMPLETION 

'tf 

primaries from INSIDE TO OUTSIDE FROM CENTER TO OUTSIDE BUT RAPID AND 

SECONDARIES FROM OUTSIDE TO INS DC APPROXIMATELY AT I«E SAME TIME 

relation of width and length of feathers to PRODUCnON UNDETERMINED ^ 

Order of molt, or dropping of the plumage 

previous to molting, but, vvlien she is gaining or maintaining 
"eight, she often has the reserve power both to lay and to molt 
for a time Observauons indicate tliat good hens can both 
fay and molt until the) get into full tail and wing molt, then 
they usually cease laying When the bird lays and molts at 
the same time, the molt is much slower than it would be if slie 
"ere not laying, but the production does not slow up materially. 
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Much has been said concerning the time that earl> molting 
and late molting hens come back into production follouing 
their molt Observations b> several different investigators 
prove rather conclusively that October and November molters 
kept under normal conditions will complete their molt and 
come back into production just as soon as do the July and 
August molters If the early molting hens are segregated and 
given special management they may be brought back into pro 
duction much earlier than they will come back normally if 
left in the regular flock It is evident then that the longer the 
fall molt on all of the birds can be delayed the higher vmII be 
the average annual egg production It is just as important, 
however not to go to the other extreme and delay molt so late 
in the fall that the birds do not have time to get their new coat 
started before cold vseather sets m The normal rest period 
appears to require from tvs o to three months 
The order of molt of the different feather sections in the 
case of the hen is very regular but the order of completion 
varies Tlie order m vshich the various parts of the body plum 
age begins to drop is as follows first the head followed by the 
neck the breast the fluff the thighs and the back Then the 
VNing molt starts and at the same time or a little later the tail 
molt begins The tail feathers however are completely re- 
newed several v\ecks before Uie vving feathers This order is 
shov\n in the chart on page 117 A small amount of molt 
may take place on the head during the winter and spring 
months but little moll occurs elsewhere without a marked 
effect on the production of the birds 
The order of molt in the wmg is regular The vsing is di 
Md^ into definite sections as shown in the chart on page 
11/ The two large sections are divided by a small feather 
called the aMal feather Tlic primary feather which is next 
to the axial feather is first to drop and the other primary feath 
ers drop out in regular order the outermost feather being last 
to drop in the case of a normal complete molt in the wing 
In the case of the secondary wing feathers the order is not so 
rcgulir yet it is consistently the same in all birds The second 
ary feathers nearest the body of the bird that is the tenth to 
the fourteenth feathers (counting from the axial feathers) are 
the first lo drop Tlien the moU begins w iih the second second 
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The weekly changes In a normal wing molt. The solid portions represent 
the old feathers, while the new ones are represented by the feather out- 
lines. 

ary feather and works toward the body in regular order. Fol- 
lowing the ninth feather, tlie first secondary and axial feathers 
are dropped. The order of molt in Plymouth Rocks, Rhode 
Island Reds, and New Hampshires is essentially the same as in 
Leghorns, but it may not be so regular. The actual molt and 
^o^vth of new feathers taking place from ^veek to week is shown 
in the picture above. 

There is apparently no distinct difference between the rate 
of growth of primary wing feathers of the same length in low 
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ind high producers but there is a marked difference in the 
rate of the dropping of the primary feathers in the tuo groups 
especially tvhen allowance is made for eggs laid during the 
molting period The low producer inasmuch as she does not 
come back into production after the molt any earlier than does 
the high producer has a much longer time in ishich to molt 
and hence takes about a tivo-neek period between the dropping 
of each primary feather On the oilier hand the high pro- 
ducer haring a much shorter time in nhich to molt on the 
average vmU drop a primary feather about every nine or ten 
days The net time in molt or the time of combined molt 
and production deducted from the length of time in molt is 
SIX or seven days for each feather 

In determining the length of time that a hen has been molt 
mg one must know how long it takes (I) to grow a new feather 
as vsell as (2) the time that lapses between the dropping of the 
feathers Actual measurements of the primary feathers at 
weekly intenals dunng their growth pen^ indicate that new 
feathers require from six to eight weeks to grow in completely 
About 9o per cent of the actual length of the feather is how 
ever grown at the end of the six weeks the remainder of the 
growing being mainly increase in width with only a slight in 
crease in length About 60 per cent of the actual feather length 
IS grov^n dunng the first three weeks of grovNth The only 
means of tellmg how long a time has elapsed betw een the drop- 
ping of individual primary feathers is the difference in length 
of successive feathers Since the primary feathers drop in reg 
ular order one may obtain a fair idea of the period between 
the dropping of these feathers by companng one with the other 
as to length 

Very often some feeding or management condition causes 
a hen to go through a summer vacation molt dunng which 
time from one to several primary feathers are dropped "When 
a bird after going through such a molt and coming back into 
production again for a time begins her regular fall molt she 
starts where she left off with her summer vacation molt drop- 
ping the next primary feather following the last one dropped 
m her previous vacation molt She molts the remainder of 
her primanes m regular order and then begins again with 
Number 1 primary or the one next to the axial feather and 
120 



drops over again those primary feathers -which had been 
dropped during the vacation molt. This performance happens 
only in case of a summer molt. A late fall or early winter molt 
in the case of pullets beginning to lay very early in the fall 
does not affect the order of molt the following fall. 

CULL TO PROTECT THE HEALTH OF THE FLOCK 
A hen must be in perfect health to lay at her best. It follows, 
then, that only those birds are profitable -which are healthy. 
This is sufficient reason for culling. 

There is a second reason for culling such birds. By so doing, 
a source of disease is being removed from the poultry flock. 
The culled birds may ser\'e a useful purpose. Submitting 
them to a laboratory for diagnosis may possibly prevent an 
impending outbreak of disease. Such information also serves 
to keep the poultryman informed of his progress in eliminating 
certain disorders like the avian leucosis complex through a 
progeny-testing program, 

WHAT SHOULD BE CULLED 
The avian leucosis complex is responsible for a large share 
of the culls and deaths in laying stock. The complex takes 
many forms, and all birds showing signs of any form should 
be culled promptly. For example, a condition characterized 
by large, distended abdomens, commonly called 'hrater bellies,” 
is caused by an accumulation of fluid in the body cavity usually 
resulting from a tumor of the liver (big-liver disease). Birds 
■with partial or complete paralysis of the legs, wings, or neck 
suffer most often from the nerve form of the complex — fo^vl 
paralysis. Sometimes tlie only symptom is that of a halting, 
stilted gait. Often the only result of such nerve involvement 
is a badly emaciated bird. The ocular form of the complex 
more commonly known as "gray eye” or "pearl eye,” produces 
partial or complete blindness. The abnormal actions of such 
birds usually attract the poultryman's attention. The eye be- 
comes an opaque white, and the pupil, Instead of being per- 
fectly round, is irregular in outline. It should be remembered 
that many birds have normal eyes a gray color. These birds 
should not be culled. 

Pendulous crops in birds can be delected by the gieatly 
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distended low hanging crop Such birds go out of production 
and become progressx\ ely thinner Treatment of these crops 
rarely results in a permanent t ure Cull these birds 

The strain of laying often causes an eversion of the cloaca 
or a bloisout Recovery seldom is permanent It is best 
to cull bloi\ outs at once 

Bumblefoot an infection of the foot pad, results in a 
marked siselling and consequent lameness Treatment of such 
birds IS usually not ivonh while They should be culled 
Egg laying troubles are responsible for many cull birds 
Unfortunately there are no typical symptoms which can give 
one a clue to the cause Most often these birds simply become 
dumpy go off feed and either remain on the roost or stand 
huddled by themselves A few of the conditions that may be 
found are impacted oviducts broken egg yolks and internal 
eggs Briefly any bird that has any visible abnormality does 
not belong in your flock 

For ordinary farm flock or commercial flock culling the 
p lysiological characters which have been discussed are all that 
are necessary Head type and body type are useful chiefly m 

the selection of breeders 


SELECTING PULLETS 

It IS a common practice among farmers and commercial 
f^rn pullets than will be needed 

ft housing space The problem of the selec 

o t e est pullets results from this procedure The prac 
pouUryman will stop selecting 
on the natural tendency is to keep 

Thi« houses as long as good pullets are available 

hn,.<^ Q results m overcrowded conditions m the laying 
the ' eondiiions may further result in an epidemic of 

chuis *“ch as colds roup bron 

ihehoiuMh*”!*^ which might ha\e been avoided if 

me houses had not been overcrowded 

tion of *hen^« is much more diflicult than the selec 

ease of nulleuM''^ \ through one laying year In the 

for some time it is past pro- 

chiriciers sueha certain physical 

PSoient molt and physical condition which 



IS actively mating with hens or is confined away from the hens, 
except his actions Such characters as pigment, molt, and 
physical changes are therefore of little value in estimating the 
ability of a male to produce pullets that will lay well, except as 
changes may affect the health and vigor of an individual male 
There are, however, a number of characters commonly as 
sociated with males bred for high producing ability 
Masculinity. The first character that a male should possess 
above all others is masculinity An effeminate male is of little 
value as a breeder Masculinity is shown by the rate of ma 
turity, both sexual and body maturity, in much the same man- 
ner as a pullet as far as external characters are concerned Early 
crowing, an aggressive nature, a vigorous constitution, gal 
lantry, attitude to females, and frequency of mating are all 
indicative of masculinity Masculinity can hardly be separated 
from vigor, for a bird without vigor is very likely to be weak 
from the standpoint of masculinity Masculine birds im), how- 
ever, be out of condition temporarily due to improper feeding 
or housing, to disease, or to freezing of the combs, wattles, or 
ear lobes, but they may recover During tlic time that such 
males are out of condition they are of little value as breeders 
The ultimate aim in the selection of males is almost alwa>s 
for breeding purposes, and to be an efficient breeder a male 
must be in the best ph>sical condition possible at all times v\hile 
in the breeding pens Barred Plymouth Rock cockerels of high 
Jind low constitutional vigor arc shown in the illustration on 
page 126 

Detects The statement has often been made tliat "the male 
IS half of the flock," and, since this statement is true, veiy great 
care should be exercised in selecting males for breeding pur 
poses roriunatel) since nature has provided a large number 
of males to select from and since the ratio of miles to fern lies 
IS close to one to one, nnn> more malts are produced than are 
^iscd as breeders Males sliould be as free from ill breed dc 
fects and disqualifications as possible One poor mile nii) do 
twent) times as much damage in a well bred strain of birds as 
one female in a single season b> tht iniro<Iiiction of some un 
desirable chiracicr Tver) poullr)inin should know the stand- 
ard defects and disqualifications of Ins particular viriti^ or 
'nrictics of chickens and sitoiild alua>s use miles as fret from 



A pullet that is lou in flesh at the time she is ready to lay unless 
\ery carefully managed imH not remain in production long 
and may not start at the time she should begin production 
In the case of pullets ivith yellow pigment the pigment may 
be used as a good index to the physical condition A pullet 
when ready to lay should ha\e an abundance of yellow pigment 
in all sections of the body Xanihophyll pigment is associated 
with the fat and an abundance of the yellow pigment indicates 
good physical condition The presence of pigment cannot be 
used to predict future production except as it may affect the 
health or the physical condition of a pullet Molt is of little 
%alue in predicting how many eggs a pullet will lay, but it is 
\ery useful in estimating recent past production and present 
laying condition 

Head and body type In general the same types of heads and 
bodies w ill be found in pullets as m hens and the same relations 
v.ill exist with respect to production qualities Temperament 
and ner% ous energy in a pullet may be determined by head type 
expression of the eye. and the actions of the bird while being 
handled Aner^ous acme energetic temperament is generally 
c nracteristic of both pallets and hens which make high records 
I he nervous disposition is not flighty but is quick thinking, 
curious and friendly «> ; 4 

charaaers to be used m the judging 
p cts linn in that of hens judgment will not be so accurate 
1 ^"! laying house or will be 

prove to be less productive than antici 
vpr\ ** inheritance plays a 

oncycar^*^^"* number of eggs a hen will lay m 

producing pullet must conform to the 
dy ?heZ " hen that has hid heav 

as It annrmri^ changes so materially and rapidly 

pnU(.Is^?ccunri * P*^™* difliailt to judge 

Pniuts -iccunucly until they have actually begun to lay 

The selecting males 

difhaiU dnn"cith!.r".f ” P>^oduction qualities is more 

Tlicrt arc no arm-,» election of pullets or mature hens 

P" P**l*‘^^ changes in a male, vvlicther he 



the American Standard of Perfection are in most cases very 
satisfactory for production males. A vigorous male of good- 
production type is shown in the illustration on page 70 . 

Pedigree. Where possible, the pedigree of a male should 
be used together ivith the pliysical characters as a basis of selec- 
tion. The average annual egg records of the daughters of a 
cock from different females can be used as a measure of his 
breeding ability with a good deal of certainty. Pedigrees, how- 
ever, should never be used alone in placing judgment on a 
breeding male. 

SUGGESTIONS AND QUESTIONS 

1. Make a sun’ey among flock owners in a community, and ob- 
tain the number who make a practice of culling the pullet flock at 
the time of housing. If the information can be secured determine 
whether the success of the poultry enterprise is in any way related to 
the practice of culling pullets at the lime of housing. 

2. Explain why one handling of the laying flock each year for 
purposes of culling is not a satisfactory procedure. 

3. List all the factors which may have a bearing on the amount 
of culling in any particular flock of birds. 

4. Using the information given in Table 16, and with the co- 
operation of two or three poultrymen in a community, have a group 
of students cull the flocks and check their results in order to see if 
they can raise the number of eggs produced by 100 hens by the use 
of proper culling methods. 

5. Have the students, as a laboratory project, examine two hens, 
one in full laying condition and the other dormant, and carefully 
compare the external diaraciers of the two birds. Kill them and 
open the body cavity. Move the digestive organs to one side and 
compare the ovaries and oviducts of the two birds. Remove the two 
organs from each bird and weigh them. Do the external characters 
correctly reflect the condition and activity of the internal reproduc- 
tive organs? 

6. As a class project make a catching crate and catching frame. 
Have each student make a catcliing hook. 

7. A flock of birds has many individuals in it that have areas on 
the head, neck, and abdomen that are free of feathers. Is there any 
way of deciding whether or not these birds are molting? 

8. If hens with trap-nest records can be secured, test the powers 
of observation of the members of the class by having each student 
first decide whether or not the hen is laying and if not decide Iioiv 
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The cockerel on the left shows vigor ond ci well-developed body. The one 
on the right ts long-legged ond jhow$ poor body development 

these defects as possible Time and care spent in the selection 
ot males is a sound m\ estment 

Head and bod) type. The head, as m ihe selecting of fe- 
males, IS the best single cliaractcr to be used in the selection 
o raa es he secondary sexual characters— comb, wattles, 
T^i ° aciuity of the primary sex organs 

a dose relationship exists 
tt ^ ^ j color of the comb, the wattles, and 

masmhnm'b™? t'^' head also indicates 

he t?p V '"g”'’ Fineness of quality is indicated 

byhe texture of the comb, the wattles, and the skin on the 

s!sritooughout*tL”whol'fan^'r‘''%“"‘™'*' 

females when m heavy laying condition There are no ap- 

m the case of the female Size is a very important factor in 
judging and selecting males The sumdard weights gtven in 
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CHAPTER 5 


Housing the Flock 


THE STUDY of poultry housing is important for tivo major 
reasons (1) tlie results obtained with a flock of chickens may 
be determined to a considerable extent by die environment in 
which the birds are kept, and (2) a large part of the imestment 
in a poultry enterprise is in buildings Chickens are affected 
by both high and low temperatures, and if they are to pro 
duce to the best ad\antage they must be protected from heat, 
cold, ram, snow, ivind, and sudden changes in temperature 
This means that the type of houses to be provided will vary 
considerably ivith the area of die country in winch the farm is 
located A house suitable for southern California would not 
be satisfactory for New England The basic principles of hous 
ing are the same, however, regardless of the location The 
primary question concerns the details of construction 


ESSENTIALS OF A POULTRY HOUSE 

Comfort for the hens Tlie first point to consider in housing 
the flock is the comfort of the chickens Temperature is the 
most important, although humidity, air movement (freedom 
from drafts), space, convenience, and cleanliness should be 
considered Maximum production is usually experienced un 
der natural conditions with temperatures between 50® E and 
70® r but experiments with artificial heat during the winter 
have given better results at temperatures of 45® F to 50® F, 
Jind excellent production is obtained at lower temperatures 
k-^perimental work does not show that it pays to heat laying 
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long ihe hen Ins been out ot production Tins can be done b) read 
ing die primary feathers of the ising and checking uith the pigment 
and lading condition 

9 Write 1 short discussion on the relationship of culling and 
moriahly 

10 Explain why it is more dtflicuU to cull males than hens 
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Seventy-five hundred laying pullets in one flock Notice the arrongement 
of the feeders and watering equipment. The perches are three tiers high. 


perature and help prevent rapid decreases m production, 
Where temperatures reach 90* F , the heavy breeds are apt to 
decrease in production, wliereas the White Leghorns stand 
the lieat better and are not markedly affected unul temperatures 
o£ 100® F. are reached. 

Little information is available relative to the effect of hu- 
midity upon production and the health of the birds. A reason- 
ably dry house and litter are justified, howe\er, from the stand- 
point of the saving of labor in cleaning eggs and the preserva- 
tion of the building. 

Poultry houses should be free from drafts or rapid air move- 
ment in the colder months of the >ear, because such air move- 
ment is a factor in the presence of respirator)’ troubles in the 
‘flock. 

Give the hens enough room. The results one gets ivith a 
flock of laying liens can often be related to the number of birds 
m a given area. Ovcrcroivding encourages cannibalism, causes 
difliculty in keeping the litter dry, and prevents the less ag- 
gressive birds from obtaining feed and water. But the space 
allowed a bird increases the housing cost and therefore has 
to be limited. Ilxpcriencc and some rcscarcli work have shoivm 
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used for pullets climotes They can ol*o be 

houses "'«*«nty S.m>lor two tier units are also used 

*5® F , the comhs^ condioons When temperatures get belotv 
- <lrop m pZucuon'"-rt'^ toVeeze. reLu.ng tn 

Auction IS redureH Kv »j temperature at tshich pro* 
(heas-y breeds are mnJ 'weather is determined b> breed 
to high temperatures susceptible 

humidit), rate of tem ^nd other light breeds), 

-- of prodLion. and 

so that the bird consumption increases 

temperature reaches 10° F*" ^t>dy temperature "Wheir the 
come tnactire and feed m*. ^ ’ ^cttever, the birds be 

tion Undoubtedly rvhere''thr h*'d'™’’"’ “ 
oner temperatures lower n oirds are not acclimated to 
P^^^ttres ol 20° F to 25° F “ction will result even at tern 

usually It ts impractical affect production, but 

‘■■c house much lor “ 'harr'’' “ ''“'‘I ‘he temperature of 
mechanical an conditi J„i„" •>> 

wrie'^r'"' P“™' on the roof * “ of the ceiling use 

t tom the root may makc’a f ft) evaporation of 

y "take a few degrees difference m tern 


This is a revision of the floor plan on page 132. It is possible to save labor 
ond time required for feeding and v/atering poultry and for gathering eggs 
by rearranging the equipment, often with little or no expense. 

Tlie nests should be close together and near the door. Run- 
ning water and drains should l)e provided. Feed storage should 
in the same building. Studies have shown that feeding, 
gathering eggs, and tvaiering account for most of the lime spent 
'viih the poultry' flock since these tasks have to be done at least 
nnre and usually seteral times a day. Studies lia\c been made 
showing variability in the amount of time and miles per year 









*-'8'’o™5 require less space than the 
tier hird i l' * i Stttieral rtcotnntendations in square feet 

housine nui caretaker. The primary ohjectite in 

”^ 0 ^ ” P™' “"-f"" of fl-e f-<fs in 

11 ™ be rum '’/‘^""■o"- horcier. the poultry house 

^t ss miM 1 r'™' Po-f'ntnan The Ia,oin of the 

pens slioulil he fiRureil caref.ill} so as to reduce labor and steps 
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TABLE 18 Miles of Travel in a Year in Caring for 1,000 Hens 


Job 

1 FarhNlmeeb 

Average 

1 

3 

2 

6 

5 

7 

4 

8 

8 Farms 

Feeding 










Dry mash 

31 

* 

• 

29 

37 

46 

115 

87 

43 

Wet mash 


26 

40 

59 


23 

41 


24 

Pellets 



42 




46 

58 

18 

Grain 

27 

53 

36 

71 1 

146 

81 

99 

56 

71 

Grass 



1 


1 



123 

15 

Total feeding 

58 

79 

118 

159 

183 

150 

301 

324 

I71 

Watering 

8 


2 

73 

98 

199 


3 

48 

Gathering eggs 

44 

71 

85 

108 

111 

^ 72 

154 

202 

106 

Open and close nesls 




' 36 



4 


5 

Other 

1 


1 

10 

9 


1 

6 

4 

Total, all chores 

HI 

150 

206 

386 

401 

421 

460 

535 

334 


* Muh hoppers had been filled the day before 

(From study in progress at New York State College of Agnculture ) 


table 19 Hours in a Year Spent on Chores for 1,000 Hens 


Job 

, Farm Number 


1 

3 

2 

6 

5 

7 

4 

8 

8 Farms 

Feeding 

Dry mash 

23 

: , 

1 

45 

31 

54 

202 

115 

59 

Wet mash 


43 

33 

63 


33 

47 


28 

Pellets 



33 




44 

62 

17 

Gram 

30 

36 

40 

102 

99 

59 

88 

67 

65 

Grass 








71 

9 

Total feeding 

53 

79 

106 

210 

130 

146 

381 

315 

178 

Watering 

8 


4 

163 1 

90 

211 


28 

63 

Gathering eggs 

62 

212 

201 

155 

160 

117 

217 

299 

178 

Open and close nesls 




101 



6 


13 

Other 

2 

5 

3 

13 

11 


10 

28 

9 

Total, all chores 

125 

296 

314 

642 

391 

474 

614 

670 

44] 


• Mash hopperi had been filled the day before 

(From study in progress at New York State College of Agriculture ) 
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TABLE 17 Space Requircmesi^ ior Hens 



Sq «ar r»fT »r» 1 »p 

IxKho m 

1 ll»» -y Brrrtli 

1 50 

5 

6 

51 125 ' 

SW 

4 

126 300 

3 

3'4 

301 up 

2H 1 

3 


required to do chores tMth poultry (Tnliles 18 itid 19) The 
figures have been converted to a 1 000 lien basis 
Economy of construction \ satisfactory poultry house need 
not be expensive to construct Likewise expensive poultry 
houses are not always satisfactory since an economical house 
may have more of the essentials of a good liouse than a poorly 
designed expensive one Cost account studies in various parts 
of the United States have shown that on the average one third 
of the investment in a poultry enterprise including the rcsi 
dence is in housing There seems to be little or no relation 
ship between the cost of a house and the results obtained in 
production and mortality It js poor economy however to 
use poor quality materials and vvorkmanship A well-con 
structe poultry house should last thirty years or more A 

good foundation and roof are particularly worth while invest 
ments ' 


CLASSIFYING THE HOUSE 

be classified in a number oE nays (I) by 
abihtTana 'ms"? •” <2) by sire (3) by port 

houses tall im i "“™ber of floors Actually practically all 
classifiraii more of these classilications since the first 

“u™ To? 

nent nr ™™P'e a brooder house is either perma 

deckhouse be a single deck or a multiple 

the nuruose ^ *Pe*>ng ne classify a house so far as 

lor rTrmT f"' brooding 

extent ea?h breeding flocks Then to some 

as follows If It n used foT* T 

tn .,c ,13 ^ ^ ^ brooding is the floor or battery 
ys to be used? Rearing houses may be range shelters or 
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colon) houses or possibl) large pernnnent units ivhere the 
birds are reared in confinement Laying houses are designed 
for use of batteries or for birds on the floor Breeding units 
are used either for large flock matings in i\hich case they are 
the same as a laying unit, or as small individual breeding pens 
for ten to tv\ enty birds 

The question of portability of the house is used primarily 
in reference to the brooding house and the rearing house In 
other words, it is no longer a common practice in this country 
to use portable houses for any other purpose, although it is still 
a general practice in England and other European countries 
where labor costs are not so important Portable houses cost 
practically as much as permanent houses but the depreciation 
and labor involved are somewhat greater, so that from the 
standpoint of keeping production costs low, the portable unit, 
except for brooding and rearing, is no longer considered 

The size and the style of the house do receive a great deal of 
attention There is a decided trend toward larger poultry 
houses for this t>pe of building is more economical to construct, 
easier to ventilate, and reduces the labor required for caring 
for the birds The majority of the poultry houses built ten to 
twenty years ago were 20 to 24 feet wide, usually were single 
deck, and in most cases had a shed roof Today large poultry 
farms have houses 30 to 60 feet wide, they are often cvvo to four 
stories high and several hundred feet or more long However, 
there is some question as to the econom) of building a house 
which will handle more than 6 000 birds Tins is about the 
maximum number one man can handle with present methods 
and the danger of increased fire loss is great where larger units 
2 re used These large houses usually liave a flat or gable roof, 
but gambrel roofs arc used also * 

In a few cases circular houses have been constructed, since 
the more nearly round a iiouse is the less the exposed surface 
per square foot of floor space Most poultiymen, however, 
prefer a square or rectangular unit which is more economi 
eal to construct than a round house and can more easily be m 
creased in size As an example of the difference in the amount 
of floor space per square foot of exposed area, the illustration 
on page 138 shows the comparable figures for a round, a square, 
and a long narrow rectangular house in which the total floor 

137 






CABLE SHCO 



COMSINATlOM 



CAMBRCt. 


n\ 

SEMI ARCH SCMIMONITOR MONITOR 

Roof designs used on poultry buildings. The shed, gable, and combination 
ore the most common. 

take care of a three-story, 30-by-l 00-foot Iionse containing 9,000 
square feet. It is true tiiat tlie latter type house Avould require 
heavier foundation and possibly heavier studs for the tvall 
construction. In spite of tliis, it is probable that tlie multiple- 
deck house could be built somewhat cheaper than a compara- 
ble single-story house containing the same number of square 
feet. 

Just as styles have changed in poultry-house construction, so 
the style of roof used on poultry houses has changed. Poultry* 
books of forty or fifty years ago show a large number of monitor- 
or semimonitor-style roofs. Today this is practically unheard 
of except in very* warm areas, and the common practice is to use 
a shed roof for shallow Iiouses up to 18 or 20 feet deep and to 
use a gable, combination, or fiat roof for deeper houses. The 
cost of maintenance on roofs of the latter types is appreciably 
lower than for a slied-roof house. Occasionally poultry houses 
are constructed using the Gothic- or gambrel-type roof, but this 
practice is not common. 

The important points to consider in a roof are the first cost 
and the cost of maintenance. It is probable that a gable-type 
i^oof has a slightly higher first cost than a flat roof, although if 
'vell-made, built-up roofing is used on a flat roof the costs are not 
far apart. Under practically all circumstances the gable roof 
^vill have lower maintenance chains, since a good wood shingle 
asphalt shingle will have a life of nventy to thirty years. 



ARCH 
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Ihe shape o( the house is a factor to consider when building A round 
one IS economicol to construct but connot be increosed in size readily A 
..nul-i TsT”''” tnoteriol and is opt to be difficult to 

trvenH 1 * ^ " "onomicol to construct, eosier 

to ventilate, ond con be added to readily 


fnrl” Obviously there ssoultl be dif 

ri'" “"d iKtating costs of these three 

t> pes of houses 

particularly m the eastern part of the 
house multiple decked house, that is. the 

and on thll w° the Middle West 

Unfomirntfi the preference is for single story houses 

Mere"es f„'thr r™ “"-l-->>le figurl show.ng the 
houses noT i construction of these tuo types of 

the tuo suIp^ *^°"^cming the relative labor efficiency of 
cconoinical\n r multiple decked house is generally more 
tint i\ould tp inasmuch as the foundation and roof 

J 3 000 30 by 100 foot house contain 

•ng JOOO square feet for a sery slight addition m cost sv.ll 
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^o^ds In locating a permanent brooder Iiouse or a colon) 
house, consideration should be given the distance from nearest 
adult birds It is higlily desirable, as is pointed out in the sec 
tion on brooding, that tlie young birds be isolated from mature 
chickens 

Poultry houses not more than 24 feet in depth usuall) face 
tlie south, southeast, or the east depending on the prevailing 
winds This permits the winter sunshine to enter the house 
and gi\ e adequate light If the house is 30 feet or more deep, 
however, the general practice is to have tlie long axis of the 
house run nortli and south so that the light is more evenly dis 
tnbuted througliout tlie day 

In a few instances poultry houses, particularly permanent 
brooder houses, are being built without windows because a 
house of this type is more economical to construct and has less 
heat loss Mechanical ventilation by electric fans is commonly 
used, although in the winter natural ventilation by means of in 
takes and flues will work This will be discussed in the section 
on ventilation This type of house calls for a very efficient 
forced ventilation system during the summer months, and many 
times the cost of this system will offset the saving m the cost of 
constructing the original building without windows This 
style of house is not common but does offer opportunity for use, 
particularly for permanent brooding during the cooler months 
of the year The direction that a windowless house must face 
would be immaterial except that the door should be on the side 
away from the prevailing wind 


VENTILATION ESSENTIALS 

Poultrymen m general give as much thought to ventilation of 
poultry houses as to almost any other single housing factor 
This IS true because during the winter tliey can see the effects 
of poor ventilation in wet litter condensation and frost on the 
■'valls and ceiling of the house, and the odor of ammonia in the 
house Many times these effects are not necessarily due to poor 
ventilation but can be attributed to poor construction of tlie 
building overcrowding leakage of watering equipment, and 
snow and ram blowing through openings 

^Vith a few exceptions, wet Utter has been a troublesome 

141 



The geographic location o£ the house itself should also be 
considered and most engineers prefer the gable roof here the 
snow load is apt to be considerable If the flat roof is used tin 
der these conditions then it should be constructed of hea\ y ma 
terial is ell supported b> posts so that there is no danger of col 
lapse because of the is eight of the snou The gable roof also has 
the advantage of providing storage space for feed bins straw 
shavings and so forth at relatively little addition in cost 
whereas if a flat roof is used extra space has to be provided for 
these in the house itself 


LOCATION OF THE POULTRY HOUSE 
If one should make a tour of the poultry farms of the United 
States he would find poultry houses in all sorts of locations 
from high on a mountain to a low spot in a valley The loca 
non of the house however should be given serious considera 
non 


So far as the site is concerned the house should be placed on 
wel -drained land where natural drainage is away from the 
building The preferred location is on a south slope m order 
10 tahe advantage of sunshine and at the same time to protect 
^he prevailing winter winds which are usually 
northwest From the standpoint of con 
striictinn Simplifies the problem of foundation con 

sm« tn ^ but advantage can be taken of land slopes 
house fnrTiT" ^he third floor of the 

litter A ^ P“’'P°se of unloading feed and moving birds and 

“inter iT the prera.Img 

the house to re should not be dose enough to 

o 0 lacm “ °"e has a choice 

dotfo Te^lot T “P."' “ »>' bottoto or part nay 

better nater and an tta. mgr*'™ " because of 

tty*^ hoosl'shmddt^dose ‘be pool 

ZT:;z'Tjrr 

cZ,Tfror,.nn,f „ t"’?.'™'" bofse It should be far 
of fire front one bu.Vhog t ufc oth^r'’’' C "“‘^tioger of spread 
to he gneo to the oecSs.ty „r o^'r sopTrTer.ta"" 
HO 




Air movement m a shed roof, rafter ventilated house with the curtain closed 
and with the birds on the floor 


This IS the so called rafter ventilation or slot ventilation sys 
tern The illustration above shows this action The third 
important factor making it possible to ventilate poultry houses 
by natural means is the temperature differential betiveen the 
indoors and die outdoors It is a \ery important one, the 
importance of which is directly proportionate to the temper- 
ature differences It is a commonly knoivn fact that warm air 
IS lighter than cold air and tends to nse or is pushed up by 
die cold air falling to tlie floor A one degree Fahrenheit 
change causes a change in the volume of air about 1 490 or 
an increase in volume of air in a 500 cubic foot unit of approxi 
matel) one cubic foot 

By designing a \entilation system which makes use of these 
facts it is possible to satisfactorily ventilate a poultry house by 
natural means 

In order to have a \entilation s)stem, inlets and outlets are 
necessary In general, diese should have a comparable area, 
but u IS quite important that the inlets be small and well dis 
tnbuted, whereas the outlets should be large "While die most 
common method of ventilating poultry houses is to use a so- 
called open front house v\here a large curtain is adjusted up 
''ard or downward to close or open, in reality this is not a ven 
tilation s)stem Where v\eather conditions are mild, u will 
serve the purpose, but v\here low temperatures are experienced 
during the winter months, it general!) is not satisfactor) 
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problem to poultry men for many years Intprosed \entiIation 
systems have helped correct a considerable amount of tins dif 
ficulty but the extended use of built up litter has sohed it 
for many more 

In reality \entilation calls for much more than the mere re 
raoval of moisture from the poultry house Among the factors 
to be considered m designing a ventilation system are (1) the 
question of air supply that is the actual mamtemnee of the 
oxygen content of the air by removal of carbon dioxide and 
other waste products (2) the air temperature (3) relati\e hu 
midity (4) air motion (5) air distribution and (G) remo\al of 
odors IE a definition of ventilation is called for possibly this 
might do The process of introducing fresh air into a building 
m sufficient quantities without draft removing the products of 
respiration and maintaining the air at a certain healthful stand 
ard 


Natural ventilation Several methods are used to move air 
m poultry buildings The most common method and the one 
in greatest use in poultry buildings lias depended on natural 
physical laws The three motive powers involved are (I) the 
cracks around the windows around 
the door and leakage through the nails (2) the suction on the 
eeivard side of the building through various openings (3) the 
Wmpetature difference between the air indoors and the air out 


“ d'fficult to determine but 
Iiniked n “"‘i ‘>>0 location have been 

in the chapter In general 
takes shoidd h ' reduce the possibility of draft in 

inches earh i j more than 60 square 

nf rnru sh w 1 r ''■«"buted around the build 
suLof , The effect of w ind 

\ em 1,7 '>‘ta>i«ing the air from the build 

and til he 7 " to take advantage of tins 

?oD S a fl, e T““°" " tt' ttie blowing iross the 

S^nfand ieLl , the pressL at that 

Thn^^ “"t "tte to mi [he low pressure 

taddil The T « « op which helps ventilate the 

Sn^houTe w f T “ '’'otte the outlet of the 

poultry house is located along the upper plate of the shed roof 



tliroiigh fairly rapidly If the 
air IS mo\ed as rapidly tlirough 
the insulated house, much of 
the benefit of the insulation 
Avill be lost 

In installing a flue system 
special attention must be gi\en 
to the size, number, and distri 
bution of the intakes If de 
sired, double hung windous 
baffled so as to prc\ent drafts 
to the floor, can be used, but it 
IS usually more satisfactory to 
construct special intakes The 
outlet should preferably be 
near the center of the build 
tng ivith the flue extending 
through the roof for several 
feet The height of tins flue 
^vill be determined by whether 
or not It is protected by nearby 
buildings or trees If it is pro 
tected, It t\ill have to be some 
what higher than otlierwise 
If the flue goes through an un 
heated portion of the budding, 
for example, the loft m a ga 
ble roof house, it should be 
well insulated However, if it 
goes through a wann area such 
^ another pen, as in a double 
deck poultry house, or if the 
flue extends to the floor, this 
portion need not be insulated. 




A window intake for a brooder or 
laying house The window should 
be screened by using a hinged 
frame rather than by nailing the 
wire to the studding 


although It IS desirable In re- 
ality this flue IS a chimney through i\hich floivs a column of 


'vann air which tends to rise oiving to the pressure of the cold 
air behind it The movement through the flue is also acceler 
ated by the suction of the wind across the top of the flue One 
flue should be pro\ided for each pen unit If two are installed 
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A rafter vent lafion system will work even though the wind blows directly 
into the front of the house The low pressure area created at the peak 
draws the oir from the house 

The rafter or slotted front \entilatton system Ins given rea 
sonable satisfaction particularly where the house is iininsu 
ated It works well in single story shed roof houses but is not 
so satisfactory in other types The picture above shows the sys 
tern m operation The air moves through the house partly 
because of the wind pressure on the intake partly because of 
le suction of the outlets and partly because of temperature 
diHerences If there is no temperature difference the move 
ment will be ememely slow and will depend on only two of the 
mree factors Tins system is not so well adapted to the insulated 
nmt because it does not ventilate the house well but be 
tion svstpm^* conserve heat In any poultry house ventila 
given of! by “the bids'" “nsenat.on of the beat 

dele"nds unnn'’o''‘^ 'entifation system is the flue system This 
system buf ^\il! principles as does the rafter ventilation 

mm « oom ‘ conditions This sys 

determining themprS 11,™ 

factor to rone et system to use m a house one major 

the home Ts >'»“<= “ 

of the floor if un ^ *be *liie should extend within 18 inches 

lem of conslrration o'f'S “Sam is the prob 

IS fittfe heat to conserve T “ ""‘"“■'a"'! 'hci-c 

tfie ceiling and v“ns theretoe 

relore the air might as well be moved 



in a single room, one of them may sene as an intake and cause 
a strong doi\ndraft i\lnle the air is going upi\ard and out 
through the other Tins downdraft is undesirable If the pen 
IS large, with a i\ire partition through the middle of it forming 
two pens, then one flue will sene both pens If the partition is 
solid, tiNo flues, each a little more tlian half the size of tlie flue 
for the double pen isould be required 
The flues should be placed at as great a distance as possible 
from the intake, and the \ertical distance between the intake 
and the outlet should be as laige as possible For example, if 
the flue comes within 18 inches of the floor, then the intake 
should be located at a height of 5 or 6 feet above the floor On 
the other hand, if the flue is at tlie ceiling, then the intake 
should be located nearer the floor, possibly 2 to 3 feet above it 
The w arm house v\ ith a floor flue tends to have a slow er circula 
tion of air than does the cold house with a ceiling flue There 
IS a constant movement of air within the house, since warm air 
IS rising and cold air is falling This cold air comes in contact 
with the birds and is vs armed by the heat given off by them so 
that it rises, and thus a circulation is set up m die house which 
tends to make die temperature more uniform At the same 
time, a certain percentage of air is being replaced by fresh air 
coming in dirough the intake and air being drawn off by the 
outlet Table 20 gives the area required for the intake and out 
let for houses of various sizes The same table is used for both 
insulated and uninsulated houses 


TABLE 20 Size of Ventilating Flues for Varioxjs 
Floor Areas 


Flooh AntA or Pe*« 

Sire or Oitlct Ftve 

Nlzt Flues 

Sijua t Ftft 

1 Inrhes 

£aM eO Sfuare 
I»ekrtin Ana 

less than 540 

16 

y 

16 

4 

540-614 

16 

X 

18 

5 

615-684 

18 

y 

18 

5 

685-759 

18 

X 

20 

6 

760-839 

20 

X 

20 

7 

840-924 

20 

X 

22 

7 

925 1009 

22 

X 

22 

8 

1010-1104 

22 

X 

24 

9 

1105 1200 

24 

X 

24 

10 


Forced ventilation No ventilation system using natural 
forces is satisfactory under all conditions, since the results are 
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m the previous system One method of installing a fan is shown 
in the illustration on page 150 

Table 21 shows the size of the fan ducts and inlets which 
sliould be used in houses of different areas An ordinary elec 
trie fan such as is used to remove air from a kitchen is not satis 
factory for poultry house \entiIation Because of dust, tliese 
fans have a \ery short life under the extreme conditions experi- 
enced in the poultry building A completely enclosed fan of tlie 
type shoivn on page 150 is necessary These fans cost appre 
ciably more than do ordinary electric fans but ha\e a mudi 
longer life and accordingly the annual cost is much less The 
cost of operating an electric fan to \entilate the poultry house 
during the winter months is \ery low 


TABLE 21 Size of Fan and Ducts for Ventilatinc Various 
Floor Areas 


Floor Area 

Fak Deuvcrv 

Approximate 
Fan D ameter 

Size op 

Duer 

Number op 
Imtaxes 

t Ft 1 

Cub < Fut ptT nutt 

Inthtt 

Inchtt 

* Each 60 Squati 
huhu iH Atta 

400 

270 

9-10 

12 X 12 

2 

800 

540 

9-10 

12X14 

3 ^ 

1200 

800 

12 

15 X 16 

5 

1800 

1200 

12 

18 X20 

7 

2700 

1800 

14 

20X24 

11 


\Vhile the discussion has been applied primarily to houses for 
laying hens the same principles apply to \entiIation of perma- 
nent brooder houses In \entilation of portable brooder houses 
using oil or coal stoves, there is no particular problem since the 
sio\e Itself series as a \entilating unit It is continually draw 
tng in air and exhausting it tlirough the flue Some pro\ ision 
should be made for admitting air, but the ordinary brooder 
house has quite a bit of leakage around the doors and windows 
^nd the windows can be provided with deflectors and serve as 

intakes 

k>UTmg the summer months free circulation of air in the 
poultry liouse is very desirable Most areas in the country e\ 
penence high temperatures for varying lengths of time and un 
^ess air movement is ample throughout the house the birds may 
be affected by licat prostration For this reason it is desirable to 
have openings on at least two sides of tlie house even ihougli the 
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An inloke located under the droppings board The lofal area should not 
exceed 60 square inches A wire guard con be ploced over the inside to 
prevent the birds from perching on the ventilolor 


determined by several forces To meet this situation many 
pou trymen are converting to forced ventilation by means of 
electric fans There are several methods of using fans for \en- 
principle would apply relative to suction 
of the air as in the flue ventilated house If the house is in 
sulated. the better method is to exhaust the air from the floor 
by means ot a Bue If ,t is uninsulated, the air can be remov ed 
although floor flues will also work reasonably 
well The intakes should be small tn size and well spread 
throughout the house so as to bring Iresh air in small quantities 
throughout the area without dralts It is also possiWe to re 
circulate the air through the house by means of electrid fans 
and exhaust only part of the air instead of removing all of it as 
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ones in the rear of the house may not be so large as those in the 
front. In the colder areas of the country, openings ^vill be such 
that glass or glass-substitute windows can be placed in them dur- 
ing the winter months and completely removed in the summer. 
In deep houses of 30 feet or more the practice is to have an 
equal number of ^vindows in both front and back. W^here 
much hot weather is experienced, the ^vindou’s should be veiy^ 
large. In the southern part of the country', tvhere cold is no 
problem, openings are covered only rvith rvire screen the year 
round, although cloth or canras curtains should be available to 
be rolled down under unusual conditions. 

BUILDING DETAILS 

Foundations and floors. Concrete foundations are recom- 
mended for all permanent poultry buildings. Footings should 
be at least a foot below the ground in the rvarmer areas and 
several feet in the cold areas. If the building is of tile, cinder 
or concrete block, or poured concrete, the footing of the founda- 
tion wall should go below the frost line since heaving rvill crack 
the avails. In the case of a frame bitilding, which is more flex- 
ible, it will stand a certain amount of stress. These footings 
are usually at least 6 to 8 inches wider than the foundation 
which is to rest on them. (A drain tile should be laid around 
the base of the footing at the time the footing is laid.) The 
foundation should be 6 inches wide for a one-story house and at 
least 8 inches wide for a two-story building, should extend 6 to 
10 inches above the floor level. Anchor bolts should be in- 
stalled ^vhen the concrete is poured, so that the sills of the build- 
ings can be firmly attached in the foundation. 

If wooden floors are to be used on the first floor of the build- 
ing, vents should be provided in the foundation so as to permit 
some air circulation underneath the floor. In a few areas, 
houses are built on posts or piers. This is not satisfactory u’liere 
cold weather is experienced. 

A smooth, hard floor is very desirable in a poultry Iiouse. 
^Vhile dirt or tamped clay can be used for temporary buildings, 
over a period of years it is apt to be more expensive than a con- 
crete floor because of tlie rat problem and die difficulty of clean- 
ing. Probably concrete is the best material for ground-level 
floors. A good fill sliould be used under the concrete, prefer- 
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An electric fan used in conjunclion with a flue m on insulated house The 
door permits oil ng and inspection of riie fan and con be used for summer 



asphalt compound is often used to cement one layer to the 
other In reality this is a low cost, built up roof, and while 
It costs more than tlie ordinary roofing, it will have a much 
longer life For houses using gable or combination roofs, as 
phalt or ivood shingles are recommended because of their long 
life For a flat roof tlie only type that is satisfactory is the 
built up one Instructions on tlie installation can be obtained 
from various manufacturers of the products used in its con 
struction 

Windows. Windows in poultry houses serve two purposes 
to provide light and to provide ventilation The space allowed 
depends upon the geographic section of the country where the 
house is located In a warm climate the area of the openings 
can be large since summer ventilation is relatively more impor- 
tant Where winters are cold the amount of space should be as 
small as is practical and still provide adequate winter light and 
summer ventilation A small area is desirable since the heat loss 
IS -excessive through any type of glass, cloth, or glass substitute 
A good ratio for northern areas is I square foot of window space 
to 25 or 30 square feet of floor space In warm areas a ratio of 
1 12 IS better 

The location of the windows depends upon the size of the 
bouse and the direction it faces Houses 30 feet or more in 
Width should have windows well spaced on all sides Narrow 
houses usually have most of the windows m front but with a 
few m the rear This provides better distribution of light and 
permits cross ventilation during the warm weather If the win 
dowa ate cowceivttated on owe side of the house as they are apt 
^o be in narrow houses they are usually located on the south 
side to take maximum advantage of winter sunshine 

Glass pane windows are commonly used, but glass substitutes, 
such as the cellulose acetate products, are very useful This 
^ype of product permits the passage of some of the antirachitic 
bght rays from the sun, whereas ordinary window glass does not 

Walls and ceilings The material used in making the walls 
'vill depend upon the availability and pi ice Wood is by far 
the most common and is probably as satisfactory as any material 
that can be used Its mam disadvantage is that it lias to be 
painted at frequent intervals if its good appearance and long 
bfc IS to be maintained Cinder blocks are being used to an 

153 



abl> of gra\el or broken stone at least 0 to 8 inches thick al 
though cinders arc satisfactor) if the) arc not m contact 'Mill 
the avater pipes After tlie fill has been well tamped a 2 to 
4 inch la^er of concrete is poured o\er it Tins should be 
troiveled smooth and sloped touard the floor drain A fall of 
1 inch for 10 feet is sufTicient A mixture of one part of cement 
to three of sand and three and one half of grav el ill giv c a long 
lasting floor Before installing a concrete floor make pros ision 
for the ssater line and drainage line While the custom is to 
place these in the middle of the house placing them near the 
front has many advantages Since a sscll-constnicted poultry 
house has a life of 20 to 40 years it can he anticipated that some 
trouble avill be experienced iMth water or drainage during that 
time If the lines are laid under the mam house in the concrete 
they will be very diHicult to repair On the other hand if they 
are placed at the front of the house just outside the foundation 
It IS very simple to make necessary repairs and cleaning 
The second and third floors of muhiplc-tlcck houses are cus 
tomarily made of wood preferably double floors with building 
paper between them Treat these with a good wood preseia'a 
ti\e In a few cases poultrymen base used concrete for second 
floors with very good results Heavier framing is retjuired 
The base for the concrete is rough boards co\ cred w iih building 
paper A special heavy building paper with wire reinforce 
ments is also available Concrete made with \ermiculite is 
much lighter than ordinary concrete made with sand and has 
given satisfactory results It is not so strong however nor does 
It wear as well as sand gravel concrete 
Roofs Types of roofs used on poultry houses have been 
described previously Because of their ease of construction 
^led roofs are very popular on houses of 20 feet or less in depth 
IS type of roof is usually too flat for shingle roofing Sheet 
metal IS used quite satisfactorily and will gi\e a long lived roof 
1 ai properly Asphalt roll roofing is satisfactory for tempo 
rary or short li\ed buildings but the life is relatively short IE 
this type of material is used it is preferable to use one of the 
products which allows considerable overlap This nevs type 
ot roohng comes m the standard 36 inch width but an 18 inch 
lap IS allowed for with the result that one has a double roof 
over the house WTierc one roll laps over the other a hot 
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This IS due to the greater amount of air m the spaces bet^veen 
the particles There are a number of commercial fill type 
insulating materials available Used for this purpose are wood 
pulp, cotton, rock ivool, glass wool, and redisood bark Such 
products as oat hulls, cane pulp straw, and similar materials 
ha\e insulating properties, but if they settle much of the in 
sulating value is lost This is also true of commercial products 
There arc various commercial insulating products on the 
market of the rigid or board type They can be used in place 
of sheathing on a building and thus sene a tivo fold purpose 
As insulation alone they are more expensive than many of the 
fill types It IS a common practice to ceil the inside of a poultry 
house With this type of material, but it is not recommended 
since this provides an excellent place for rats to make their 
hideaways If these products are used for insulation, they 
should be used as slieathing under the siding or placed between 
the studs rather than o\er them The %(*, inch products of 
this type generally available do not have a sufiicienti) high in 
sulating value to be generally recommended The ST^ginch 
material or the fill insulations are more economical in terms 
of actual insulation Little heat is given off by a flock of birds 
relative to the total air space and exposed surface of the house, 
and considerable insulation is required It is recommended 
that 50 per cent more insulation be placed in the ceiling than 
in the sidewalls 

Insulation must be kept dry to remain effective, and in order 
to protect It from condensation a vapor proof paper or material 
ts placed on the warm side of tlie house Thus in a poultry 
house the vapor proof material would be on the inward side 

EQUIPMENT 

Roosts Roosts for the birds are provided in most poultry 
bouses altliough a few poultrymen keeping heavy breeds have 
given up the practice and find that they get good results The 
birds are allowed to roost on the floor In this case, however, 
the feeders should be on the floor or the birds will use tlie 
feeding stands as perches The same applies in the case of 
nests Either the community type nest must be used or the 
nests should be shut up every night to prevent the birds from 
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A series of community nests. This style of nest seems to be Increasing in 
popularity because there are fewer dirty eggs produced. A 4*foot sec- 
tion will be adequate for 50 to 50 hens. 

from the rear oE the house in order to increase ventilation dur- 
ing the summer montlis. The roosts should be built in sec- 
tions so that they can be lifted ofE the dropping board or lifted 
up to facilitate cleaning. 

Dropping pits do not have to be cleaned as often as boards 
For this reason they are preferred by many poultrymen. How- 
ever, tliey have the disadvantage oE making a good rat harbor, 
3nd, if they are placed on wooden floors, the floor underneath 
'vill have a much shorter life. The avails of the pits are usually 
constructed so that they are easily taken apart to aid cleaning. 
The roosts are built in a section which is placed on top of the 
pit. and the pit itself is fastened together at tlie comers by 
hooks. 

Nests. The location of the nests in die poultry house is 
uiore important tlian the type. The best location for the 
ucsts is near the door, since eggs have to be collected two to 
three times a day, and by having the nests close together at the 
door considerable time can be saved. If the open-type nest 


One style of dropping pit in common use Welded 12- or 14 gouge 
1 by 2 inch or 1 by 4 inch wire should be used 

roosting on them In \ie\\ oC these factors the sating made 
by omitting the roosts from the house is not appreciable 
If roosts are used they can be placed above dropping boards 
or over pus Each system seems to bate its advantages and 
disadt'antages and the individual poultryman will hate to make 
his own decision as to which he prefers Some poultrymen who 
prefer perches omit both the pus and dropping boards The 
roosts are customarily located at the rear of the house, although 
m deep houses they are usually in the center The roosts them 
selves should be made of I14 to 2 inch material bevelled on 
the upper edge and they should be 13 inches to 15 inches 
apart For light breeds 6 to 8 inches of perch space per bird 
should be allowed for heavy breeds 10 to 12 inches All the 
perches and dropping boards or pus should be treated with 
t^ood preservative at the time they are installed The height 
of the perches above the floor is immaterial although low 
perches are desirable for the heavy breeds 

It the roosts are placed over pits or dropping boards keep 
the birds from having access to the droppings by screening 
tilth 1 b> 2 inch 14 gauge welded wire One and a half inch 
hexagonal poultry netting 16 gauge can be used but is not 
so satisfactory as welded wire The dropping board should 
be built in table form rather than as part of the house so as 
to tacilitate cleaning and to permit the board to be pulled away 


A grah and mash bin Inside the toying pen. it Is filled from outside the 
pen. A convenient source of feed soves many steps in a year. 

feed bin by means of a chain traveling through the bottom of 
the trough. The equipment can be homemade or purchased 
commercially, but its economy is doubtful for small installa- 
tions. 

A very important part of the feed unit is the feed storage 
facilities. In large multiple-deck houses it is common practice 
to install the storage bins overhead and draw feed off through 
chutes to each pen. This works particularly well ■witli grain. 
Where this is not practical, some storage space should be made 
available in the house itself where bags of feed can be unloaded 
directly at the house rather than carried from a central feed 
room some distance a'<vay. A storage bin installed in the ^vall 
which can be filled from one side and feed dra^sm off into die 
pen on the other side, as shown in the illustration above, is quite 
satisfactory. Where this is not possible, the use of steel barrels 
to hold a week’s supply of grain and mash in the house can save 
the poultryman many steps during the course of a year. 

Waterers. The watering of a poultry’ flock is an important 
job which can consume a great deal of time. With the excep- 
tion of the small portable brooder house, any poultry house 
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Overhead feed ilorage b ns help 
reduce labor m feed ng 


IS used It should be approxi 
mately 12 to 14 inches uide 
14 to 16 inches long and about 
14 inches high The front 
board should be about 6 
inches to allois use of plenty 
of nesting material ivhich in 
turn helps keep eggs clean 
One nest should be proMded 
for every 5 or 6 hens Either 
open front nests or rear en 
trance nests can be used 
Community type nests are be 
coming increasingly popular 
as poultrymen find that they 
help in the production of clean 
eggs These nests are usually 
2 feet wide by 4 feet long 
although they can be con 


„ structed in longer units The 

tr. roT IS ^sier to clean One of these nests will serve 50 
» lens nesting room located m one comer of 

at am",!! f'”' ■" 

nrobatit b ? satisfactory although it is 

room ? community nests will make the nesting 

room unnecessarv 

smc^i<i"nr^"'^”'c^* ^ considerable amount of feeding 

rreommen^r^"* h'gh producing hens The customary 
fmTorhem r,” feeding space 

than this IS " better results are obtained when more 

to nrovl feTt ""i I'" '■“PP'^ ’‘•■onld be large enough 

day^s supply i, beue! ' 

facilitate fLl,„ hoppers should be located so as to 

^hem"e!:dm1nd^h■!o f°0"d adranmgeons to place 

a considpi-iMs. « \ Sh the house This saves the caretaker 

PoruonsTf L Td " he has to refill them 

oystershcll limesto'i!l!mn"and 

hopper feeders nn i individual 

St dcvcloLTm ' -f =0 desired A 

matic feeders wher! the fS'JdTt’ """"i 

eea « distributed from a large central 
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buildings ivhich are alread) available An old barn, tool house, 
or other building can often be made into a good poultry house 
at a third to a half of the cost of a neiv building The same 
principles of layout and ventilation apply Man) poultry 
flocks are kept in remodeled buildings ^vith excellent results 
Under certain conditions changing the system of management 
will reduce the cost of poultry housing 

LAMNG SHELTERS 

Many poultrymen, particularly in the Northeast are build 
ing loiv cost laying shelters or barracks houses which can be 
used for about eight months of the year In soutliern areas these 
can be used throughout the year These buildings often do 
not have a concrete floor and are of light construction con 
sisting primarily of a roof with wire side walls They are 
similar to range shelters except for size Originally they were 
24 by 24 feet in size, but many are now being constructed 40 
by 100 feet and even larger During the cold weather these 
side walls can be covered with heavy reinforced building paper, 
low cost roofing paper or with canvas curtains Tliese build 
mgs are used for birds from about the first of April until No 
vember or early December The chicks which are almost 
invariably one of the heavy breeds are started m November, 
December, or January m the colony or permanent brooder 
houses When they no longer require heat they may be placed 
m range shelters on the range or placed directly in the laying 
shelters They are kept in production approximately six 
months and then disposed of before the really cold iveather 
of Winter appears This system is used very extensuely for 
the production of hatching eggs for the broiler industry, but 
It is also quite practical for poultrymen interested primarily in 
^SS production By following this system of management 
the poultryman has a low investment in Ins housing he pro 
duces eggs at the time of the year when they are highest in 
price and the labor requirements for his flock are lowest m the 
spring when other farmivork is most pressing It would seem 
that this method of management offers fine ad\antages to the 
general farmer keeping poultry as a sideline as well as to tlie 
lirge poultryman interested in high production when the 
returns arc the greatest As has been pointed out it is partic 
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An automatic v/aterer in operotlon. Thij Is set over o pit and only In 
extremely cold weather is it necessary to shut it off or to place on electric 
heater In the tile. 

continuous belt operated by a gasoline or electric motor are 
also useful This is the same as is used for elevating grain into 
a storage bin A home garden tractor with a snow plow on 
the front of it can save a great deal of work in the annual clean* 
jng n many large poultry installations floors are constructed 
neayily enough so that farm tractors equipped with a bulldozer 
blade can be used for cleaning 

Since labor is the second largest item from the standpoint 
expense going into the production of poultry and eggs, a 
must be given to laying out the poultry 
mati*^ ^ convenient to the poultry man Auto 

yenning water, and convenient location of 
for the fltxk ^ ^ reduce the work involved in caring 

ih^homiim^ major rapital expenditures on a poultry farm is 
uIM . 1 «ery effort should be made to 

thn« one possible Some- 

ic most vvorth while things to do is to remodel 


and on the perches A unit consisting of two small dishes one set 
within the other, with one containing concentrated ammonium hy 
droxide and the other hydrochloric acid, can be used to generate 
smoke to show the air movement 

5 Prepare an exhibit panel showing how electric soil cable or 
tape can be used in installing a nonfreezing poultry house water 
mg system 

6 Obtain the co-operation of a nearby poultryman for a short 
study of his labor efficiency in caring for a pen of laying hens Draw 
a floor plan of the house showing the location of all the equipment, 
water supply, feed supplies, and egg room Find out how many 
times a day he performs such chores as watenng, feeding, and gath 
ering eggs, and determine the distance traveled for each job Draw 
a new plan with a new arrangement of the equipment and deter 
mine whether the distance traveled can be reduced Nests may be 
relocated near the door, a feed supply placed near or in the pen, 
running water installed and otlier changes suggested Possibly the 
flock owner will be interested enough to actually make some of the 
suggested changes 

7 Design a flock laying Iiouse which is more economical than 
those generally recommended but which would meet the essential 
requirements of poultry housing 
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A 24 by 24-foot laying shelter. Covering the front with a glass substitute 
and wooden panels permits the use of the building the year round There 
IS no great saving in cost, and if would be better to build a poultry house 
or construct a more economical shelter 


ularly useful to the hatching egg producer supplying eggs to 
hatcheries furnishing chicks for the broiler producer 


SUGGESTIONS AND QUESTIONS 
1 Hotv t\ell are laying hens housed m >our cominimit)' Each 
student should make a record of his home farm and one or two oth 
ers, indicating the style of the house, the material used, the t>pe of 
roof and floor the floor space allowed per bird, the ratio of birds per 
nest, and other items considered in poultry housing On the basis 
ol a number of records comparisons can be made betueen the stand 
ar* recommended and ihe practices actual!) Mloned 
^ Ubtain the conperatton ol a nearby farmer and poulttyman 
select one pen o! birds and replace one halt of the present nests rnth 
commumt) nests Keep records lor at least tuo rvcels on the per 

s 

^ cons^ction of a scale model poultry house makes a good 

® P™]bct **nbse should be of a design and size uhtch rsould 

be most suitable for the area 

4 A model poultry house can be used to demonstrate the prin- 
Ztedf “ The simplest one ts the ralter or 

slatted front type Small electric bulbs should be installed on the 
perches and iloor. wparately controlled so as to short the affect on 
air morement ol the heat gtren off b) the birds rrhen on the floor 
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irater must be gnen, as only a small part o£ the requiiement 
for water can be supplied by die feed 
Water is necessary for all the body activities It is the me 
dium in which the various bodily processes take place It 
regulates tlie body temperature 
Very often tlie water supply is neglected It is just as es 
sential as feed In fact, a hen can live for a longer period with 
out feed than she can without water It is not possible to 
'vater her once or twice a day like the larger animals She 
must have a constant supply of water, for she drinks only a 
little at a time but very frequently With our present system 
of dry mash feeding, v\ater must be available whenever feed 
IS available 

During freezing vseather and where artificial illumination 
IS used, some provision must be made to keep the water from 
freezing 


MINERALS 

Minerals are also knov\n as ash, or inorganic matter Only 
about a dozen are thought to be necessary for the hen s body 
They enter into die composition of all body tissues Their 
distribution however, is not uniform, since one finds con 
centrations of certain minerals in different tissues For ex 
ample, die bones are a storehouse for minerals especially 
calcium and phosphorus Iron is concentrated in the blood 
In the egg the shell is made up lai^ely of calcium On the 
other hand, the yolk has larger proportions of pliosphorus and 
sulfur 

Function The various minerals are intimately bound up 
'vith life They help to control the various life processes 
^Iineral starvation of chickens, due eidier to an actual lack of 
minerals in die ration or to their unavailability in the system, 
results m weak limbs and improper bone development A 
general irritability or excitability and even spasms or con 
' ulsions may result from a lack of minerals 

Calcium and phosphorus are required in the largest amounts 
because of their use in bone and eggshell formation These 
minerals function in conjunction vMth vitamin D When 
calcium and phospliorus are not present in sufficient amounts, 
rickets w ill dev elop (See also Vitamin D ) 
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CHAPTER 6 


Feed F^trients and 
Foultry Feeds 


THE FEED NUTRIENTS AND THEIR FUNCTIONS 
ALL FEEDS are composed of important groups of ingredients 
tvhich are called nutrients (Table 22) These nutnents base 
definite functions or uses in the body Prolonged absence 
or dcfiaencies of them tviU cause a genera) debility tvhich, if 
not corrected tsill result finally in death 
Most natural feeds conum all of these nutrients Hotve\er, 
no tiso feeds contain these nutnents in the same proportion 
Each feed is characterized by containing a larger proportion 
of one or more of the nutnents This makes it necessary to 
so adjust the quantities of the different feeds used that the 
toul amount of each nutrient furnished by the ration as a 
hole lU be correct 

The feed nutrients and the more important parts they play 

in the cycle of life are gisen in Table 23 


WATER 

comprise from 80 to 90 per cent of green or sue 
im\ he L i* " ^dn-dned feeds Uie amount of i\ater present 
from in r percent ivhereas the grams usually contain 

he bJds of Ih A lar|e proportion of both 

tutmo- more tl^ ^ composed of ^^ater, consti 

^Sinr ti two-thirds of the 

i.r? fonmiVm hen and hke^vise her prod 

uct contain more vater than solid material, isater is an im 
portant ingredient of any ration Furthermore, additional 
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Perojis (enlarged hocks or slipped tendons). Notice the flottened hock 
ond the deformed leg. 

niight not be found in sufficient quantities are sodium, chio 
rine, calcium, and phosphorus. 

How minerals are supplied. The sodium and chlorine are 
furnished by adding common salt. Usually from 14 1 per 

cent is included in the masli. Calcium for egg-shell formation 
IS best supplied in the carbonate form. Oystersliell and lime- 
stone grit will furnisli this deficiency. ^Vhere iviieat by-prod- 
ucts, meat scraps, and milk are used, there ^vill usually be 
enough phosphorus. When necessary to supply phosphorus, 
f>one meal, dicalcium phosphate, or defluorinated rock phos- 
phates are usually used. 

Manganese might sometimes be lacking in the feed. Small 
amounts of a manganese salt will supply the needs. A common 
practice of commercial mixers is to add one quarter pound of 
manganese sulphate to each ton of mash. 

^Vhere minerals are necessary, usually they need to be added 
puly in compartively small quantities. Some are detrimental 
m large quantities. For instance, iWth chicks, too mucJi cal- 
cium will retard growtli and increase mortality. Too much 
magnesium will upset the birds. An excess of fluorine and 

171 



TABLE 23 Relation of Nutrients in Feed to tiie Fowl and 
T iiE Egg 


Ftrn 1 Wit Fowl 1 LurtEso 

yVater Body fluids and lissu« Water in^olk and albumen 

Minerals 

^nes j Shell 

Body tissues ' 

Blood 

Protons 

Muscles . 

Blood Albumen 

Ner\es 1 N oik proteins 

Feathers 

Carbohydrates 

Fiber 

Starch sugar 

Energy ^ 

Heat 1 \ oik fat 

Body fat ‘ 

Fats 

Body fat 

Energy Volk fat 

Heat 

Vitanuns 

Vital organs and functions \ oik 

Enzymes Albumen 


Other minerals needed in small amounts arc also important, 
as for example, the minor elements manganese and iodine 
In cases of shortages of these minerals, specific nutritional de 
ficiency conditions de\ elop 

Perosis IS a nutritional deficiency condition due to a lack of 
manganese and choline as well as some other Mtamins It is 
sometimes called slipped tendon or “enlarged hock disease 
because of the slipping of the tendon and enlargement of the 
hock which causes crippling of the bird Lameness deielops 
in one leg onl^ , as a rule, because of a tis isung and flattening 
of the hock joint No other symptom of illness occurs Perosis 
usually appears at three to fi\e weeks of age 
Manganese is also necessary for egg production, eggshell 
strength, and hatchability 

iodine in the ration affects the functioning 
of me thjToid gland, causing an enlargement known as goiter 
The ration must contain a suitable inorganic contenL The 
practical poultryman must consider only the minerals that 
might be deficient in his ration If a good ration, including 
natural feeding stuffs, is used probably the only minerals that 
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The protein must also be of correct quality The proteins 
of \anous feeds differ because they do not all contain the same 
ammo acids, or if they do contain the same ones, they are not 
present in the same proportions It is these differences that 
account for \ ariations in the quality of proteins Furtliermore, 
some of these ammo acids seem to be more important than 
others 

Animal protein feeds, such as milk, meat, and fish, are more 
efficient and \’aluable than are \egetable protein concentrates 
The quality of protein is probably one reason for this The 
animal proteins contain more of the essential ammo aads 
than do the segetable proteins 

The requirement for protein varies for different purposes 
The growing bird needs more than the mature bird Also, 
^he egg producer requires more than the nonproducer The 
growing chick needs more protein in early life when it is grow 
ing rapidly tlian it does later or when relative growth slows 
dowm Probably there are some differences m tJie amino acids 
required 

To prevent waste of protein, the various protein feeds must 
be balanced The most efficient combinations are those tliat 
supplement each other’s deficiencies This explains why a 
combination of two proteins may give belter results than either 
one alone IVhen single feeds or a very limited number are 
relied upon, the results are not desirable unless die choice 
happens to be a fortunate one in obtaining what is knowm as 
a complete protein for die purpose in hand 

Undoubtedly the poultryman of the future, with a greater 
knowledge of proteins, will consider the requirements of a 
ration from the standpoint of ammo acids rather than from the 
standpoint of the more complex proteins, because it is really 
the deficiency or lack of any one of these amino acids which 
^vill limit results Sometimes an increase in die percentage 
of total protein has resulted m improvement, not because the 
animal needed more total protein, but because the amount 
of a certain ammo acid, which was deficient in the small quan 
tity, was increased The same improvement could have been 
obtained without increasing die total protein b) making adjust 
^ents m feeds to bring the amount of that particular amino 
acid up to the necessary level On die other hand, there is 
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selenium are also demmentil In the body certain minerals 
are balanced by others and excesses of some might so use up 
the others as to cause deficiencies Thus it is necessary to 
practice judgment and precaution in respect to the minerals 
as much as with the other constituents of the ration The 
attitude held by some persons namely that the addition of 
minerals will do no harm even if they do no good is not sound 
Furthermore the opinion sometimes encountered that if a 
little mineral is good much should be better is entirely un 
justified A proper mineral balance must be maintained 
In general the use of complex mineral mixtures is not sug 
gested On the other hand additions of minerals should be 
specific for definite deficiencies and such minerals should be 
used singly rather than in combinations 


PROTEINS 


The proteins consist of a large group of similar compounds 
which contain nitrogen They make muscular tissue nerves 
blood and feathers m the fowl and the albumen and other 
proteins of the egg Protein is a complex nutrient composed 
of a number of simpler compounds known as amtno acids 
More than twenty different ammo acids are known The 
necessary or soolled essential ammo acids must appear as 
such in the feeds because the body m building up proteins 
cannot substitute one for another 


The proteins of different cereals are not of like composition 
nor are the cereal proteins of the same composition as the 
proteins of the animal body A single feed protein may not 
Mtisfy entirely the needs of the body for protein By com 
ining t e proteins of grams and cereal byproducts with pro 
terns from animal sources however it is possible to get a com 
posite protein that will satisfy the requirement of the body 
Proteins are not used for energy purposes 
in Ae body until there is an excess present 

the ration must contain suitable protein This applies to 
e amount that is present as well as to the nature or quality 
he ‘hat a certain minimum amount 

Larger quantities can be used with 
cinr/t. tv, ^ the bird but their use is not economical 

since the protein feeds are relatively expensive 
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cause of a hck of food The greater the number of eggs laid, 
the larger the amount of food required For a 4 pound hen, 
not producing eggs, the food consumption averages about 
U/s pounds a week, or 19 pounds a day for 100 hens The 
same sized hen with 50 to 60 per cent egg production will 
require pounds a week and 100 hens will require about 
24 pounds a da) The art of feeding consists of getting the 
birds to eat suOicient feed daily 

Energy is furnished usually in the fonn of carbohydrates and 
fats, which are most economical for this purpose Protein can 
be used for this purpose when fed in large quantities but it is 
expensiv e 


VITA^^INS 

Vitamins are essential for growth, reproduction, and the 
maintenance of health Formerly, the only method of dis 
tinguishing the different vitamins was to observe the effect of 
rations deficient in one of these nutritive factors on rats, guinea 
pigs, pigeons, chickens, and other animals Recently, however, 
several of the vitamins have been isolated by chemical means, 
and these vitamins now can be distinguished by chemical and 
physical characteristics as well as by biological and microbio 
logical effects 

A number of different vitamins are recognized These have 
been named by letters, such as vitamins A, B, C, D, E, G, and.K 
Some are still referred to by letter, but in some cases tlie chemi 
cal name is more commonly used The existence of still other 
'itamins is strongly suspected., as investigators have reported 
die presence of substances in feedstuffs which are vitamin like 
m nature and possess characteristics that fail to correspond to 
those of the known vitamins 

^Vhenever there is a prolonged deficiency of one of the 
'itamins in the food of animals a nutritional deficiency disease 
usually develops The symptoms of each disease are character 
istic so that an experienced observer has little difficulty in 
1‘ccognizing them 

Vitamin A Vitamin A is necessary for maintenance of 
healthy epithelia in various parts of the body, as in tlie eyes 
die respiratory tract and the intestinal tract In viuimin A 
deficiency the secretions of tlie tear glands, die salivary glands, 
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some e\idencc that increasing one amino acid might make it 
necessary to increase others in order to maintain a proper 
balance among them 

Until there is more definite information on the qiiantit) 
and quality oE protein needed m poultry rations the safe prac 
tice IS to use a reasonable variety of feeds in the rations and 
to depend in part upon animal protein feeds 

C\RROH\DR\Ti:S 

The carbohydrates consist mainly of fiber starch and sugar 
The fiber is the asoody portion or cellulose tissue of plants 
In the fowl fiber if digested at all is done so only to a slight 
degree Its chief use seems to be to distend the digestive tract 
and thereby possibly to aid digestion and elimination 

Starch and sugar comprise the more digestible portion of 
carbohydrates known as mtrogen free extract These com 
pounds are used by the body as sources of heat and energy 
Any excess may be stored m the body as fat Tlie yolk of the 
egg which IS largely fat may be derived from excesses of carbo* 
hydrates 


Fats hate the same chemteal clemenu as carbohttirates 
namely carbon h)drogen and oxygen They function the 
Mine as carbohydrates in that they sene as a source of heat 
tnll ^n"* of fat in the body and the egg 

Lat constructed as to liberate more 

matelv^ urnmg or in digestion They contain approxi 
carbohaZr energy as do 

maulable information is not extensile there 
renZme'fr' 'he foul also has a speefic 

berom:re‘„u“ah“tr:"dt 

pri"ertTha,"“ “ beep the b.rds ivork.ng 

uire and to suppK thT'h d""®’' “ “P ‘e"’Pe” 

calories cons,™ a' processes The total food or 

Elen iiith a K unportant factor in egg production 

Eien ii.th a balanced ration pmduct.on may be l.mued be 



and the mucous glands of the intestinal tract dry up Certain 
tissues such as the margins of the eyelids, become granular 
Infection may set in, and when it attacks the eyes a viscous fluid 
IS produced which causes the eyelids to stick together In some 
animals a white film gathers over the center of the eyeball and 
blindness results When these symptoms occur, the disease 
is generally called xerophthalmia Vitamin A is also necessary 
for normal adaptation of the eye to darkness A low intake of 
this vitamin results in night blindness 
It has been chemically identified but not yet given a chemical 
name Plants contain precursors that is substances that are 
transformed into the vitamin in the animal body The pig 
ments carotene and cryptoxanthm are precursors of vitamin A 
Vitamin A deficiency in poultry is often accompanied by 
creamy white pustules m the roof of the mouth and along the 
esophagus Excess urates may be deposited in the kidneys so 
that these organs enlarge and appear grayish in color The 
disease is sometimes referred to as nutritional roup because 
of its similar appearance to roup which is due to other things 
Afilicted birds walk in a peculiar weaving or zigzag manner 
and finally are unable to stand After this, deatli soon occurs 
Vitamin B complex The original vitamin, knots n as Mta 
nun B, has been found to be composed of a fairly large number 
of vitamins or vitamin like factors Tins condition has made 
the terminology confusing Some of these factors have been 
isolated and recognized, tvhile others are still not so well knotsn 
Thiamine Vitamin Bp known chemically as thnmine, is 
necessary for maintenance of the appetite and the preservation 
of the health of nervous tissue Thiamine deficiency results in 
loss of appetite, emaciation, general ivcakness and inability 
to stand frequent convulsions and finally deatli It is known 
tcclinically as polyneuritis or ben ben 
Because of the wide distribution of this Mtamm in cereals 
the disease is not ordinarily encountered in poultry except in 
the experimental laboratory 

liiboPavm ViLamin G (B-,). known chemically as nbo 
fl’i'm IS necessary fdr the formation of an en7>me present in 
*^11 li\ing cells It pre\cnts nutritional leg paralysis (curly toe 
P'^ralysis), or neuromalacia in clucks The distinguisliing 
sy^uplom of nutritional leg paralysis is an inward curling of 
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factor IS required for egg production and maintenance of the 
health of laying hens than is required for bleeders 
Paniothemc acid The antidermatosis vitamin, knovvn as 
pantothenic acid, preserves the liealtli of the skin and spinal 
cord It prevents chick deimatosis, or pellagra, characterized 
b) scabby lesions on the margins of the eyelids, at the coiners 
of the mouth, and around the vent, and by thickening and 
fissuring of die skin on the bottoms of the feet Tlie chicks also 
shots an avs’kvvard gait, poor feather development, and general 
weakness Pantothenic acid is also essential for hatclnbility 
Ntaan Niacin, or nicotinic acid prevents pellagra in hu 
mans and a similar condition in dogs known as ‘ black tongue ” 
It is also necessary for growth and feather development It 
prevents inflammation of the moudi cavity, esophagus, and 
crop, a condition similar to black tongue 
Pymloxine Vitamin known chemically as pyridoMne, 
IS necessary for grov^rth and maintenance of appetite Chicks 
on diets inadequate in this vitamin lose appetite, develop 
muscular weakness appear emaciated, remain sitting with the 
head lying on the floor and. before death, develop a convulsion 
or trembling of the legs and wings 
Choline Choline lias been reported as being necessary for 
egg production and the prevention of fatty livers It is also 
involved with manganese in the prevention of perosis in chicks 
(See Perosis, page 170 ) 

Biotin Biotin sometimes called vitamin H, has been shown 
to be necessary for growdi and the prevention of a specific 
dermatosis which is similar to pantothenic acid deficiency in 
chicks 

Poke acid Folic acid, known chemically as pteroylglutamic 
acid, IS necessary for the growth and proper feather develop 
ment of chicks, the prevention of anemia, weight maintenance, 
^gg production, and hatchability in mature birds Irt turkeys, 

It prevents cervical paralysis 

Vitamin This vitamin appears to be the anti pernicious 
anemia factor Extremely small amounts Iiave also been shown 
to be active in promoting chick grov\th and hatchability It 
IS probably one of the effective factors found in animal protein 
supplements 
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Thatnne (Bj) defeiency polyneuritis (top) notice the typical retract on 
cf the heod Chick dermotos $ or pellagra (bottom left) notice the scobs 
at the corners of the mouth ond eye end on the feet Riboflavin (B ) 
defciency nutritional paralysis (bottom right) notice the position of the 
hodis w th the toes curled invrard 

the iocs with the chick u-alking upon the sides of the feet rather 
than the bottom Tliere ma^ be some trembling of tbe leg* 
Tlic disease ordinarily appears at diree to four sveeks of age 
A lack of nboflasin causes a sloumg up in growth or a loss 
of ivcight. RilKidaMn is required not only for the growth of 
clucks but also for the growth of chick embryos Hence tt 
helps to pretent failure in hatcliabihty m poultry Less of this 
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on rations containing no vita- 
min C for prolonged periods 
of time without noticeable 
harmful effects. Yet the vita- 
min has been found in the 
liver and kidney of foivls. Pre- 
sumably then, poultry require 
vitamin C. but, differing from 
some animals in this respect, 
are able to synthesize the 
amount of vitamin C required. 

Vitamin D. Vitamin D is 
necessary for calcium and 
phosphorus utilization m the 
body. There are a number of 
forms of vitamin D. Tlie most 
common are calciferol (D«), 
or activated ergosterol, from 
plant sources and activated 



Gizzord erosions. Notice the 
crater-like eroded oreos on the giz- 
zard lining. 


7-dehydrocholesterol (D 3 ) from animal sources. 

Vitamin D, under those conditions of confinement where ex- 
posure to the shorter ultraviolet rays of sunlight cannot be 
obtained, becomes an essential nutritive factor and is neces- 
sary to prevent a type of leg weakness in chicks called rickets. 
This vitamin-deficiency disease is caused by failure of calci- 
fication, or proper bone formation The developing bones 
do not harden, or they become soft, because in the absence of 
vitamin D it is impossible to absorb from the intestinal tract 
the bone-forming mineral elements, calcium and phosphorus, 
present in the food and to utilize them for bone formation. 
On account of this, calcium and phosphorus may be removed 
from the bones in order to carry on other life processes. 

In rickets a true lameness develops Cliicks are inclined to 
rest after walking a short distance. The birds walk in a stilted, 
stiff-legged manner at first but finally are unable to stand. As 
a rule, little lameness occurs until the chicks are six -weeks 
olf Enlargement of the hock joints, beading of the rib ends, 
spinal cur\'ature, and crooked breastbones may often be found 
in racliitic chicks and hens. 
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Cervicol parolyjis in a turkey (top) poor feather 


\ itamin C. \ iiamin C known chemtcalh as ascorbic acid 
'„,P normal blood \csscl \Nalls and keeps the teeth 

in^ *”i condition It also promotes normal heal 

scm\^ ^ Vitamin C prevents 

*’”''1'^ hoivcvcr. arc not subject to sciirv) and have existed 
1 on 



Vitamin D deficiency R I « a — • 

initial swelling of the hni-t** ”®*'ce the stiff legged position and 

and cooked breodboLfttrilft) nbs, spinal curvature. 
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A lack of vitamin D also 
causes failure in hatchability 
and egg production, and the 
fe^v eggs laid have thin shells 
that are easily broken. 

Vitamin E. Vitamin E, 
known chemically as alpha- 
tocopherol, prevents one type 
of nutritional sterility. It pre- 
vents failure in hatchability 
and loss of fertility in poultry. 

It prevents nutritional en- 
cephalomalacia in chicks, a 
disease in which severe degen- 
eration of the brain occurs, 
resulting in muscular inco- 
ordination, inability to stand 
erect, and spasms followed usu- 
ally by death. The disease or- 
dinarily occurs between the 
second and eighth •\veeks. This 
condition in the field has been 
called the "crazy-chick dis- 
ease.” 

Vitamin E also prevents 
muscular dystrophy. It is pos- 
sible that nutritional myo- 
pathy in ducklings and nutri- 
tional myopathy in the giz- 
zards of turkeys are due to a 
lack of this vitamin. 

Vitamin K. Vitamin K pre- 
serves the clotting power of 
the blood and thus prevents 
death by hemorrhage. Its 
chemical name is 2-methyl-3 
phytyl-l, 4 naphtlioquinone. Several other similar compounds 
ha\ c also been found active. 

Other \uamiirs and factors. Other vitamins and factors have 
been shown necessary in poultry diets. Until they arc identified 
their proper classification is not possible. 
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Nutritional encephalomalacta 
(crazy-chick disease) caused by 
vitamin-E deficiency. Notice the 
loss of control of the legs and the 
heod retraction. 



Vilamin-K deficiency. Notice the 
hemorrhagic oreos caused by the 
failure of blood to clot. 



A \\ater soluble factor, frequcmly called the animal protein 
factor because it is generally associated with animal products, 
IS needed for growth and liatchabiluy 

Other factors seem to be needed for normal growth and 
hemoglobin formation 

The anti gizzard erosion factor presents gizzard erosions 
These appear as "crater like ’ lesions or eroded areas in the 
lining of the gizzard as well as roughening of tlic lining 
The ration must contain suITicient vitamins The quantity 
of any of the different vitamins required by poultry varies vvitli 
their age and condition Clucks and laying hens undoubtedly 
have a larger vitamin requirement than do nonproducers 
Molting hens, however, should not be classed as nonproducers 
Renewal of feathers should be classed as production the same 
as growth and the laying of eggs A liberal supply of vitamins 
must be fed to molters as well as to hens in production 


ANTIBIOTICS 

One of the most spectacular recent developments in nutrition 
science is the discovery that antibiotics have growth stimulating 
properties when fed to chickens, turkeys and swine The find 
ing came as a result of the use of byproducts from antibiotic 
production as sources of vitamin B,, through recognition that 
uiese products at tunes have greater growth promoting activity 
than could be attributed to their vitamin 3,^ content. The use 
o t e pnre antibiotics such as penicillin aureomycin, terra 
resuS and strcptoni)cm confinned die 

The innease m growth rate obtainable by antibiotic feeding 
rana with the type of animal being greatest for pigs somewhat 
^nr eys and least for chickens The differences are 
greatest m the early growth period and decrease with age In 
cr^« in ear y growth rate as great as 25 per cent have been re 
^rted for turkeys the general mcrease for chickens is about 
10 per cent. Failure to differentiate clearly between growth 
response due to vitamin B„ and that due to anttbiotics has led 
“ '“Sgnated concept of the antibiotic effect. 

D continuing the antibiotic during the early growth period 
r^ulu m cme depression in growth Less effect of the removal 
of antibiotics from the feed, uisofar as grow th is concerned, will 
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be shown as the birds grow older This is probably related to 
die fact diat die differences in i\ eight due to the feeding of anti 
biotics are greatest in the early periods and become sniallei as 
die birds grow older 

Some trials have shoivn increased efficiency of feed utilization 
by the use of antibiotics Hoi\e\er, the results are not consist 
ent in diis respect 

The reason for the antibiotic effect is not known, but it is 
believed that it functions in its influence upon the intestinal 
bacterial flora 

The feeding of antibiotics has had a growdi stimulating e£ 
feet with rations containing animal protein supplements as ivell 
as widi those composed entirely or largely of protein from veg 
etable source A number of reports have indicated relatively 
greater responses widi the vegetable protein rations In some 
cases the growth on vegetable protein rations was as good as that 
on animal protein rations 

The effect of feeding antibiotics has its greatest potential on 
early growth and hence in rations for meat production The 
information on feeding mature hens is still too limited to make 
definite recommendations 

The various antibiotics differ somewhat in dieir comparative 
effectiveness However, relatively small amounts are sufficient 
Penicillin, aureom)Cin, terramycin and bacitracin have all been 
effective at the rate of five parts per million (4 5 gruns per ton) 
and some at lower levels Higher amounts can be fed without 
harm, but this practice is uneconomical 

At the present time antibiotics are being recommended for 
chick and turkey starters to be continued for at least eight weeks 

KINDS OF FEED USED IN POULTRY RATIONS 

Hens being fed for egg production and chicks being fed for 
growth need various kinds of feed, such as grains ground feeds 
or mash animal feed, vinmm carriers, and mineral food 
Powls are primarily gram eaters In some cases the gram is 
ground and fed witli the other ingredients as an all mash ra 
tion The more general practice, however, is to feed both 
gi“ound feeds and gram To meet this need, most of die com 
nion grains are fed to a greater or lesser extent 
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Grains Corn makes a \ery desirable poultry feed It is 
extremely palatable, contains a large amount of digestible nu 
tnment, and is attractive in color It is usually cheap, can be 
easily raised and transported and fits in well in crop rotation 
As part of the grain mixture it is generally fed cracked, although 
It may be fed whole, especially during the winter However, 
corn IS a wide feed tliat is, it contains a large proportion of 
carbohydrates and must be fed in connection with other feeds 
Yellow com contains a large amount of vitamin A 

Wheat is also very palatable It is adaptable to feeding 
fowls because of its size its color and tlie large amount of 
nutriment which is present It may not give satisfactory re 
suits when fed alone as a gram, owing largely to a vitamin A 
deficiency 


Barley is not so palatable as wheat, but it makes a very de 
suable poultry feed, having good composition and other de 
sira le characteristics It contains a medium amount of fiber. 

Oflfs, if heavy, are very desirable for poultry Light oats are 
ot little value They have a heavy shuck and are high in fiber 
Oats should not exceed 30 per cent of the gram mixture 

^ rnilo maize are very 

goon teeds They have a composition much like wheat The 

L’ ^ good color They are 

relatively soft and fairly palatable 

f«d in localities where it is 
m cn?o n “ “P'cially in the winter ration It is dark 

to excppH 11 ^ ^ should be fed in amounts not 

to exceed 30 per cent of the scratch gram 

r H “ “"palatable Large quantities 

ne?in! n““'' '"T desirable but may 

oe ted m small quantities 

raixtures^^Thp^^rM^ frequently found in commercial gram 
The fat content ^ i attractiveness to tlie mixture 

fiber content rh ' Because of its heavy husk and high 

GrZd fpJ, S^“dy restricted 

siiSiTebutn^ f«ds or mashes are de 

groimd m “e rnSrEnt 

dian she ran Thm 

mzzard some rZt ^ ^ ground feeds or mashes save die 

gizza some grinding and enable the fowls to consume larger 
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quantities of feed It is probably due to this that usually more 
eggs can be obtained when part of the ration is fed ground 
Consequently, it is best to furnish part of the feed ground The 
results of a two year test at die New York State Agricultural Ex- 
periment Station show diat to produce the same numbei of eggs 
20 per cent more feed was required when all the grain uas fed 
whole than ivhen one half was fed whole and the other half ivas 
fed ground In some cases all the feed is given m the ground 
form as an all mash ration 

The mash constituents should be ground evenly to pre\ent 
tile birds from picking the mash over The mash should be 
neither too bulky nor too concentrated m order that die foivls 
may eat it readily It may be fed dry m hoppers or as a wet 
mash, or both ways, depending upon the nature of the ration 
and the way it is fed Ordinarily the birds will consume from 
one diird to one half, or more, of their feed in the form of mash 

Mash constituents Corn products Corn meal is an ef 
ficient and palatable feed It is crumbly when niLxed with 
milk or "water Generally it should form a part of all mash 
mixtures 

Hominy is a good feed It is high in fat and total nutriment, 
and can be used in the same way as corn meal Hoivever, it 
may be lacking in vitamin A content. 

Corn gluten meal and com gluten feed are valuable feeds 
They are palatable and nutritious, ricli in protein, and contain 
a large amount of vitamin A 

Wheat products \Vheat bran is a bulky and fibrous feed, 
low in nutriment, and slightly Ixxative It adds bulk to the 
ration 

^Vheat standard middlings is similar to wlieat bran It is 
less bulky than wheat bran and contains more nutriment It 
is used m the same way 

^Vheat flour middlings is another by product obtained in the 
manuheture of flour It consists of the finer particles and 
coniains less fiber, more protein, and more total nutrients than 
die standaid middlings On this account it is somewhat more 
'■aluable It is more adlicsnc when mixed with water, and 
slioiild not be used in too large quantities 

Red-dog flour generally contains some of the wheat genn and 
is rich m protein, vitamins, and fit and is low m fiber 
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Wheat feed is a mixture of wheat bran and wheat middlint,s 
and IS more or less variable m the proportions of these ingre 
dients It has a composition between that of wheat bran and 
standard middlings It may be used in place of the bran and 
middlings 

Ground wheat or crushed wheat can be used in the mash 
as a substitue for the wheat by products 

Groinifi heavy oats Ground heavy oats are desirable con 
stituents of the mash They are rather light and bulky Be 
cause of die high fiber content they should not exceed 25 per 
cent of the mash mixture They should be ground fine or 
pulverized 

Ground barley or ground buckwheat These can be used as 
a substitute wholly or in part for ground oats 
Vegetable protein concentrates The protein in the ration 
may come from vegetable or from animal sources The vege 
table protein concentrates most commonly used in poultry ra 
lions areas follows 


Soybean oil meal is probably the most useful of the vegetable 
protein concentrates and can be used to a considerable extent 
in poultry rations 


Peanut meal is also a valuable vegetable protein concentrate 
and can be included in poultry rations m appreciable amounts 
Cottonseed meal is high in protein content Results are not 
fasorable houever when large quantities are fed to hens It 
appears to be satisfactory for young stock 
Linseed oil meal is laxative in character It is sticky in wet 
mash IS not palatable and probably should not be fed m 
amounts exceeding 5 per cent 

Animal protein concenirates In order to obtain the best 
results especially in groivth and hatchability it is advisable 
to lumish part of the protein as animal protein The benefits 
are ue largely to factors associated with animal protein Ex 
periments reported from the University of Afissouri Agricul 
tiiral Experiment Station show that hens fed a ration contain 
ing animal protein averaged 127 eggs hens fed a ration 
containing a vegetable protein concentrate without mineral 
supplementation averaged 62 eggs and that tliose fed a ration 
containing no protein concentrate averaged 59 eggs Tins 

diucrcnce isas due in Inro-p oait * 1 , ~ ® 

uuc m large part to the mineral content 
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The results of a like experiment reported fioni the Indiana 
Agricultural Experiment Station are similar In these tests 
the birds \vere all fed the same gram and dry mash ration, the 
only difference being in the amount and the kind of meat 
food m the ration These latter tests show that a hen fed a 
ration containing meat scrap averaged 135 eggs, a hen fed 
a ration containing skim milk averaged 135 4 eggs, and one 
fed a ration containing no meat averaged 32 5 eggs 
Experiments carried on at the Cornell Station show that 
production can be controlled to a marked degree by regulating 
tile amount of animal protein Whenever tiie source of animal 
protein was eliminated, egg production and hatchabihty were 
decreased When animal protein was included in the ration 
again, reproduction was improved 

Five to 10 per cent of the total ration fed should be animal 
protein The steady use of some form of animal protein, such 
as meat scrap or fish meal, cannot be emphasized too strongly 
It 15 especially necessary during the unfavorable seasons when 
die normal reproduction is low 
Chick rations composed of soybean oil meal without animal 
protein will not produce as good growth as wlien some animal 
product is included As little as 2 to 3 per cent of fish meal, 
meat scrap, or dried skim milk in the cluck ration will produce 
good growth The difference is probably due chiefly to the viti 
mms present 

Meat scrap usually carries from 45 to 60 per cent protein and 
IS one of die desirable animal feeds It is the most convenient 
to obtain and is usually the cheapest form of protein Meat 
scrap should be wholesome and fresh It is well to test it be ^ 
fore using if wholesome, when warmed it has the odor of 
scorched, fresh meat 

Fish products may not be so palatable as good meat scrap A 
good fish meal, however, can be fed in part to supply the ammal 
protein Other fisli products, such as fish solubles or condensed 
fish, may also be used 

Tankage is less suitable for poultry than for hog feeding 
The birds do not like it as well as some otlier ammal feeds It 
IS less unifoi m in quality and generally does not produce as good 
resvilts as does meat scrap However, high quality tankage has 
given satisfactory growth and production 
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Dried blood products are high in protein but are very un 
palatable They are not suitable for poultry feeding 

Green cut bone is exceedingly palatable and very desirable if 
fed fresh It heats and spoils very readily unless unusual care 
IS taken to keep it fresh and wholesome Usually it is not avail 
able in quantities, which prevents it from being fed regularly 
If fed at the rate of one half ounce a day to each hen, it can re 
place one half of tlie protein concentrates Or it may be used 
as an appetizer to increase food consumption 
Dried and semtsohd milk products are desirable feeds and 
may be fed with entire satisfaction if they can be obtained at a 
reasonable price 

Liquid skim milk and buttermilk are used to a large extent 
as a source of protein and riboflavin Milk will entirely replace 
meat scrap if fowls are given all they will drink, but some meat 
^rap should be kept in the ration Where 100 hens receive 
rom 10 to 12 quarts of milk a day, the protein concentrates 
can be reduced one half 


Green feed Green feed is an important part of the ration 
is 0 J*' several v\a>s The most imporunt fact about 

^een feeds however, is that they are rich in vitamins Sue 
culence helps to keep fowls in condition and the digestive tract 
.L . . I' ® fowl and stimulates 

ffrom conuins a very large amount of water 

“ the ration Un 

m ihc ^ ^ factors causing increased egg production 

f sunshine Also, fowls 

because nf ^summer are likely to decline in egg producuon 
I'^'i"® The ferfing of green 

birds aSse ’' “""‘balism by keeping Uie 


feed and piiesTl” natural method of feeding green 

pretcrled ' nifalfa ran|S are 

and 7ed"dnS i*"'’. '"d 'vhen cut green 

ccr^rtmiT t'™"* S^s, [awn clippings, or 

•noiiiul Talli nn ^ 1 *^ tnolasses, phosphoric acid, or 
groinitl grant, can be used as green feed The feeding of grass 
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silage, however, produces deeper colored yolks The usual rec 
ommendation is to feed 4 to 6 pounds a day to 100 hens 
Alfalfa meal has given good results It should be bright 
green and fragrant The fiber content should not be too high 
Not more than 5 per cent of alfalfa meal should be included in 
the mash Dehydrated alfalfa meal is preferred because of its 
higher vitamin content 

Grain pastui e is valuable chiefly in the early spring Its main 
disadvantage is its temporary nature, inasmuch as most of the 
shoots soon become old and tough Rye should not be used to 
a large extent as it may cause diarrhea if fed in excess Where 
tlie birds are limited to small yards wiiliout any chance for 
alternating, it is possible to keep the birds from uprooting the 
plants by protecting them This may be done by placing over 
the area to be protected a frame from 4 to 6 inches high and 
covered witii 1 inch mesli poultry netting This will enable die 
birds to pick the shoots, when they are long enough, without 
scratching up the plants 

Sprouted gram Sprouted oats may furnish winter succu* 
lence They also provide a satisfactory way to use oats, since 
the absorption of water, vshile not increasing the nutrient, 
makes the gram more palatable and digestible One hundred 
pounds of oats will absorb enough water to make about 350 
pounds of the sprouted gram The oats are fed when die 
sprouts are from 2 to 4 inches higli The sod is removed, 
broken into chunks, and fed in troughs or on clean litter Fiom 
1 to 2 square inches for each hen may be fed regularly each 
noon, ' 

Germinated oats are sometimes used in place of the sprouted 
oats The grain is soaked for twenty four hours, dien kept m 
pails or other containers or m a heap on the floor They should 
be stirred daily and kept moist They are fed when the sprouts 
are i/^ to ^ incli long or just beginning to mat This usually 
takes from five to seven days 

Roots and tubers may be fed Mangels are liked by the fowls, 
but tliey furnish little if any vitamins Carrots, turnips nita 
bagas, and otlier roots may be used They usually yield less, 
hois ever, do not keep so well, and are not so well liked by the 
foivls Carrots are probably the best of these because they con 
tain considerable vitamin A 
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Potatoes do not furnish a source of green food They should 
never be gi\en raw They may be fed when boiled and mixed 
with mash, but they furnish chiefly carbohydrates and thus 
function the same as gram and ground feed 

Cabbage, while more expensive to raise and more diflicult to 
store than mangels is a go^ succulent and contains more vita 
mms The small and unmarketable heads may be used to ad 
vantage in this way 

An easy and successful way to keep cabbage during the winter 
where a regular root cellar is not provided is to cut it as for 
market and place it untnmmed, stem end on the ground, in the 
lee of a fence hill, or building or in the woods or orchard 


where the snow is likely to cover the ground Place only one 
TOW deep Cover lightly with straw and use when desired 
Vegetables, such as lettuce onions spinach, kale, and the 
like, may be used to excellent advantage as green food Fowls 
relish a variety of green feeds Their use should be made a 
year round practice When the birds are on good green range, 
it IS unnecessary to give them any other kind of green feed 
When the grass dries or when the birds are confined, they 
should have a regular and abundant supply of some green food 
A common way of feeding cabbage or the root crops is to 
stick them on nails in the wall Sometimes they are suspended 
on strings from the ceding or rafters They can also be fed m 
troughs boxes or other containers This is especially true of 
cabbage A desirable practice is to run them through a cutter 
or shredder and feed tins shredded material m a trough or 
open box This method will avoid waste and increase con 


sumption since the hens relish it and will eat more m this read 
ily available form Only as much succulent feed should be 
given as the fowls will eat the same day or before it freezes 
1 oo much succulent feed should not be fed, since tins might 
decrease gram and mash consumption 

condition requires a large 
un o minerals The amounts found in grams and by 
pr<^ucu alone are not sufficient to supply the hen s needs In 
^ lact. me new laid egg contains on a percentage basis from three 
to four limes as much ash as the common feeds A supply of 
calcium (arbonate is especially needed for shell raaterml A 
lack ot shell making material will result in weak shelled eggs. 
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which will encourage the egg eating habit, and cause a decrease 
in die number o£ eggs produced The most economical and 
readily available form in which to furnish lime is oystershell or 
high grade limestone grit The oystershell should be kept in 
hoppers or open boxes before die fowls at all umes Each hen 
will consume from 2 to 4 pounds during a year 
If the birds do not have access to gravel runs, they may be 
furnished ivith some kind of grit to grind their food Because 
the hen does not have teeth, she depends upon the grinding 
action in the gizzard Grit may be fed m hoppers or boxes 
where birds will have access to it at all times 
For die best results, salt is needed by all animals It makes 
feeds more palatable and it aids digestion Some feeds contain 
a sufficient quantity, while others are deficient in this respect 
Some salt should be added to the mash mixture, but large 
amounts should be avoided The usual practice is to include 
to t:ent of salt m the ration 

Complex or elaborate mineral mixtures are usually not nec 
essary, since die mineral deficiencies of different mixtures vary 
and are usually restricted to a relatively few minerals The best 
practice is to make additions to the ration which arc specific for 
Its deficiencies 

Vitamin carriers The importance of vitamins m poultry 
feed cannot be stressed too much The vitamin requirements 
of poultry can be satisfied m practice only by die use of com 
plete rations The vitamin content of the important poultry 
feeds is indicated in Table 24 

Vita7mn A Yellow corn is an excellent source of vitamin A 
Where dieTation contains from 40 to 50 per cent of yellow corn, 
chicks and laying hens do well for long periods of time Hoiv 
ever, the possibility must be kept in mind diat the quantity of 
vitamin A supplied by this amount of yellow corn may be bor 
derline and that the effects of partial vitamin A deficiency may 
eventually slioiv up if birds are restricted to diis quantity of 
vitamin A diroughout their entire life cycle 
^Vhere die practice of adding bright green, fragrant alfalfa 
meal to poultry mashes is followed, hoivever, the danger of 
supplying a borderline quantity of vitamin A is done aiv’ay 
Avith, as alfalfa meal of diis character is also a good source of 
vitamin A 
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TABLE 24 Vitamin Content of Common Poultry Feeds 
(Milligrams per pound) 


CAJtOIEkE > 

TioaiuxS 


!tisorLAVX'< 


36* 

1 5 

87 

73 

12 3 

60* 

31 

17 3 

74 

18 5 

24* 



88 



1 7 

24 1 

08 

37 


43 0 

213 6 

14 0 

49 1 


I 7 

28 

158 

13 5 

1 33 

1 7 

98 

05 

26 

10 


24 8 

07 

38 


1 8 

130 

25 

44 


27 

54 3 

52 

89 


02 

25 9 

24 



04 

36 0 

40 



003 

2? 1 

24 

21 



21 4 

2 1 

1 5 


29 

82 

04 

68 


33 

77 5 

24 

24 1 


20 

1 

07 

42 


1 5 

57 

10 0 

160 



131 

04 

50 


08 

167 

2.0 

6 1 


t 4 

17 1 


62 


23 

28 8 

05 

64 


39 

63 5 

1 4 

13 6 



442 

08 

45 



44 3 

08 

93 




1 

130 

22 4 


Alfalfamcal dehydrated (17 
per cent protein) 

Alfalfa meal dehydrated (20 
per cent protein) 

Alfalfa meal suncured (17 
per cent protein) 

Barley 

Brevvers’ dried yeast 
Buttermilk, dned 
Com yellow dent 
Com-glutcn meal (41 per 
cent protein) 

Cottonseed me^ (41 per cent 
protein) 

Distillers’ dned solubles 
Fish meal. Menhaden 
Fuh meal, whitefish 
Meat scrap (52 per cent 
protein) 

Meat and bone scrap (50 
per cent protein) 

Oats 

Peaaut-oil meal 
Rye 

Skimmed milk, dned 
Milo 

Soybean-oil meal (44 per 
cent protein) 

Soybean-oil meal, toU ent ex 
tracted 
Wheat 
^Vheat bran 
Wheat flour middlings 
Wheat standard middlings 
>Vhcy, dned 


CU-SP A. 

(N’auoaU COUACJ. , 

ram*A Tn'nnT. using fish oils potent m \ita 

vitamin ^ niashes^ j,as brought about an increase in tiie 

rich™ s^u^. 7 Codhver oil is one oE the 

vitamin D ° ''unmin, )et it is used essentially for 

overlSS!for ™ae loo com'’^' l""* 

It aoDcarx tu c ^arge amounts oE this vitamin 

..mmm sources o£ 

1 able for feeding poultry and tliat where 
191 



sound judgment is used, the effects of vitamin A deficiency 
should never be experienced Moreover, tliere is little possi 
biiity of feeding too much of this vitamin, as the range between 
the minimum quantity needed and the maximum amount it is 
safe to give is very wide 

Vitarmn B complex Thiamine is found m fairly large quan 
titles in all unprocessed cereals It is concentrated in the germ 
For this reason, corn meal made from the entire corn kernel 
should be insisted upon Wheat by products, likewise, are rich 
in thiamine ivhere,nn the usual process of milling, they contain 
the wheat germ Otlier excellent sources of tins vitamin, such 
as good succulent pasturage, bright green, fragrant alfalfa meal, 
well-cured alfalfa and clover hay, and cabbage, are readily avail 
able to most poultrymen The richest known natural source of 
thiamine is yeast, but, with few exceptions, tlie addition of yeast 
to common poultry rations has not improved them For this 
reason and because of Iiigh cost, the inclusion of small quanti 
ties of yeast in poultry rations has not become general 
Riboflavin is present in large amounts m milk and its by 
products Yeast and liver are also rich sources Green leaves 
and vegetables and good leguminous hay and alfalfa’meal are 
also rich in this vitamin Meat scraps and fish meal contain 
fair amounts One of die recent developments is tlie prodiic 
tion of riboflavin carriers from the by products of the fermenta 
tion and distilling industries 

Pantothenic acid is supplied chiefly by milk products, yeast, 
liver, cane molasses, and green leafy materials 
Pyridoxme is supplied by whole grams, wheat byproducts, 
yeast, cane molasses, vegetable fats, and muscle meat. 

Choline is present in grains, wheat byproducts, liver, meat 
scrap, and flsh meal 

Folic acid IS present in milk, liver, wheat byproducts jeast, 
alfalfa meal, and green leafy materials 

Biotin IS found chiefly in grams, liver, )cast, canc mohsses, 
alfalfa meal, and green leafy matcnals 
Vitamin 15,0 is supplied b) animal protein feeds and certain 
Rnncntaiion products 

Pi/amm D Vuamm D is one of the most important vitunins 
lo be considered in feeding poiilir> as it is not present m any of 
tile common pouliiy feeds There is no difliculiy concerning 
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this vitamin as lon^ as poultry receive exposure to direct sun 
shine The short ultraviolet rajs of tlic sun, penetrating the 
surface lajers of the sLin, cause sj-nthesis of sufficient vitamin D 
to satisfy all needs for this vitamin 
But whem poultry are confined for long periods of time in 
such a manner that die sunlight to which they arc exposed 
passes through common window glass no iMjncfit is received, as 
this grade of glass filters out the health-giving ultraviolet rajs. 

A common means of providing poultry kept m confinement 
with sufficient vitamin D ts by use of fish oils. The amount 
to use depends upon the pottmey of die oil It can lie fed m 
the dry mash the moist mash, or with die gram if it is hopper 
fed 

v\ctivaicd animal surrols are also used to furnish vitamin D 


Since they do not furnish v lumin A as do the fish oils consider 
aiion must be given to die vitamin \ content of die ration To 
insure an adc-rjuate supplj of this vitamin j peT cent of good, 
dehjdratcd alfalfa meal can be included m die mash 
Since die effective form of vitamin 1) for poultry is the T-dc 
hjdrocholcsierol, vitamin!) earners should l>c purchased on 
die basis of tesu conducted with chicks Fuh oils and acuvated 
animal sterols should carry a guarantee in chick units 
In poulirj feeding, the aaivattd 7-dehjdrochoJestcrol from 
animal sources must l>c used rathcT than the activated crgosterol 
from plant sources 

Vitamin F Vitamin E is found in cercab, wheat b> prod 
um, wh»t ge-rm and leafy green plant tissue. Fresh green al 
lalla and clover arc nch m this vitamin and so arc the dned 
roughages produced from them As long as nondegcrminatcd 
and nondt'geirmnaied wheat byproducts together with 
Jeaiy green food, arc used m poultry feeding, there is Iitde dan 
geyit putting together a ration deficient in v itaram E. 

Vitamin K and other vitamins The chief sources of vita 
min are green leafy maieriab, alfalfa meal, meat, and fish 

nrr^iirt* ’ ^ 


Not much can be said conccinin^ the potsibilin of new or 
umdentiHed sitaniins To asoid any difficulties which the fu 
jure may show t^me of them, the poultrymcn should ad 
1 ^ “ the use of natural fetdstuIEs, especially such protcctisc 
feeds as green feed and animal protein feeds, and of those feed 
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stuffs which are the least processed in their manufacture and 
preparation for market 

SELECTING FEEDS FOR A RATION 
Composition or chemical analysts is not the only thing to be 
considered in selecting feeds Other factors must be thought 
of when one is making a choice Besides those already men 
tioned, the following factors should be kept in mind whole 
someness, digestibility, variety, effect on quality of product, 
protein-energy ratio, cost and aaailability, and mechanical or 
physical condition of the food 

Wholesomeness. All feeds used should be wholesome It 
does not pay to use any but good grade feeds Musty or decayed 
feeds will cause such troubles as loss of appetite, diarrhea, 
hmbemeck, and aspergillosis 

Digestibility Feeds should be selected on the basis of the 
nourishment they actually furnish to the hen Digestibility is 
associated with palatabihty The feeds that are most palatable 
to hens are usually also most digestible As a rule those feeds 
that are low in fiber and high m protein and nitrogen free ex- 
tract are the ones that are highly digestible and most efficient 
These feeds are high in productive energy and are largely used 
m so called ‘ high energy’ rations 
Variety. Variety in tlie ration stimulates the appetite and 
increases the consumption of food Of tlie same or similar 
breeds or varieties of chickens, tlie large eaters are the best lay 
ers The birds that consume the most food have more material 
to make eggs or meat and are likely to lay more or to grow 
more In fact, there is a distinct relation between the amount 
of food consumed and tlie number of eggs laid, when birds of 
the same size and variety are compared 
Furthermore, until the exact make up of feeds, in respect to 
all their different parts, and until die quantitative requirements 
of poultry are full) known, it is a safer practice not to limit tlie 
poultry ration to a very few feeds 
The mash mixture should contain five or more ingredients, 
one being a source of animal protein The grain mixture 
should contain at least two grams Oils, buckwheat, and other 
grains high in fiber should not make up more dian 30 per cent 
of die gram mixture 
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Effect on quabty o£ product. The hen submits ail feeds to 
a high refining process so that the characteristics of the feeds 
tliemseUes do not have much effect upon the product Some 
feeds, houe\er, do ha\e an effect upon the flavor, the odor, or 
tlie color Green legumes, kale, sprouted oats, com-gluten 
meal, and yellow com \sill give a deep yelloiv color to the )olks 
of the eggs, whereas wheat and its by products, oats, buckwheat, 
and white com tend to give a light color to the yolk As far as 
taste IS concerned, rape, fish scrap, and sometimes cabbage, if 
fed in too large quantities, have been reported to slightly affect 
the flavor of die eggs However, cabbage that is in good condi 
tion can be fed liberally without much danger to the quality of 
eggs Onions, even in small amounts, are likely to injure the 
flavor of flesh and eggs Cod liver oil and fish meal may affect 
the flavor of the flesh, and should not be fed immediately before 
marketing the poultry 

Proiem-energy ratio Protein-energy ratio is the relation of 
the amount of protein (the tissue budding material) in the feed, 
or group of feeds, to the combined amount of carbohydrates 
and fat A balanced feed is one that has a correct protein- 
energy ratio, diat is, enough of the various nutrients necessary 
for die particular purpose without having any excess to go to 
waste For egg production a niuo of from 1 to 4 5 to 1 to 5 5 is 
desirable. 


^st and availabiUiy. Naturally the ration should be modi 
1 to fit the local market and farm conditions Home-grovi'n 
grains should be fed just so far as is economical The particular 
va^e of each feed must be considered For example, using the 
^ 1 profitable results in feeding practice is econom 

ica e value of the feeds should also be computed on the 
amount of available nutncnis for it is the digestible part diat 
the bird it is the digestible part that becomes avail 
^ Thus lame amounts of 

It must be borne in mind, how 

question may be rendered more or less 
oihfr tu icaied by its total digestible nutrients by such 

cim nAhn7 ^ u^ture of die feed, die quality of die nutn 
oais'are fnim kind of fiber For example, even if 

mill intvt. ^ amount used in die scratcli 

gram mixture must l>c luiuied on account of die bulk 
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Proper medianical or physical condition of the feed. Pioper 
mechanical or physical condition of the feed has a bearing upon 
consumption Tlie capacity of the fowl for feed is limited and 
must be used to the best advantage if high pioduction is de« 
sired The feed should be concentrated in order not to be 
bulky The necessary adequate food consumption will not be 
accomplished unless the ration is palatable Feeds ivith correct 
analysis may not be palatable Hens like such feeds as wheats 
kafir corn, corn, corn meal, gluten feed, milk, and beef scrap 
On the other hand, blood meal, alfalfa meal, wheat bran, and 
oil meal are not so palatable Consequently, the poultryman 
should avoid, or at least greatly restrict, the amount of such 
feeds in tlie ration 

Palatability depends largely upon die mechanical condition 
of the feed Consideration must be given such characteristics 
as hardness of kernel, size of particle, stickiness when mixed 
with water, and bulkiness Fowls do not like a very hard ker 
nel The particles should not be too large When mixed witli 
water, the ration should be crumbly Thus large amounts of 
sticky feeds should not be used The ration should be reason 
ably filling and yet be able to pass readily through the body A 
certain amount of bulk is necessary to enable die digesuve 
juices to act readily Since hens digest little, if any, of the fiber 
in the ration, too much should be avoided as the fowls have to 
grind everydiing taken into the body The fiber content of 
the ration should not go much beyond 5 per cent Hence too 
much of oats, buckwheat, ground oats, wheat bran, alfalfa meal, 
and the like should not be fed The ration must not be too 
coarse nor too fine, since texture will alFect food consumption 

SUGGESTIONS AND QUESTIONS 

1 Obtain samples of the various feed ingredients available in 
your locality Compare these feeds in regard to cost, analysis and 
physical cliaractenstics 

2 Feeds must be guaranteed and registered for sale Obtain in- 
formation pertaining to la%\s regulaung the sale of feeds in your 
state 

3 Visit feed mills in order to become more familiar with com 
niercial feeds 

4 Become familiar with the speaal poultry ration ingredients 
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being offered for sale in )our market This includes Mtamin con 
centrales, minerals and other preparations 

5 What kinds of feed do you grot^? To what extent will they 
meet your needs? 

6 ^mpare commeraal mixed feeds obtainable in your market 
in regard to cost, composition, and quality 

7 Compare different samples of the same feed m order to show 
sanabiliiy of ingredients 
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CHAPTER 7 


Hatching the Chicks 


OVER 90 PER CENT of the chicks reared in the United States 
in any one )ear are purc/iased from commercial hatcheries If 
the chicks hatched for home use and not for sale are included, 
tt IS probable that about 95 per cent of the chicks are produced 
by artificial incubation Artificial incubation has been knoivn 
for thousands of years tlie early Egyptians and Chinese were 
undoubtedly the first to replace the hen is'iih man made equip 
ment The knowledge of tlie father was passed on to the son, 
and what few improvements were developed ivere tlirough a 
trial and error procedure Until relauvely recent times arti 
ficial incubation has been an art nther than a science During 
the past fifty years, however, extensive research work has been 
carried on to the point where it can be said that artificial in 
cubation is based on scientifically proved facts A study of in 
cubation can logically be divided into three groupings (I) the 
factors inherent in the eggs previous to incubation (2) the fac 
tors affecting the growth and development of the embryo after 
tlie egg has been placed in tlie incubator, and (3) the equipment 
and methods of management used to transform an egg into a 
chick, poult, or duckling 


FERTILITY 

The reproductive efficiency of tlie domestic fowl is deter 
mined by the number of eggs, the percentage of these eggs 
'vluch are fertile and the percentage of fertile eggs that hatch 
Unless an egg is fertile, it is impossible to hatcli it regardless of 
how satisfactory the egg is otherwise and how well the environ 
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The objective of everyone hatching baby chicks — o high percenloge of 
good chicks which will live and pay a profit This is the stondord chick 
box used for shipping 100 chicks. 


racniai requirements are met during the incubation period. 
The process of egg formation has been discussed in Chapter 3; 
the process of production of a fertile and an infertile egg is 
identical, except that in the case of tlie fertile egg a sperm or 
pnn cell from the male unites with the germ cell of the female. 
There are many factors determining fertility, mostly environ- 
mental, but there is evidence from recent work that fertility has 
a hcredita^ basis The economic importance of maintaining 
high fctuliiy in a flock from which the eggs are to be used for 
hatching purposes is quite obvious On the a\erage, probably 
bciisecii 10 and 15 per cent of all ^gs produced by a breeding 
flock arc infertile. This fact increases the cost of production of 
clucks appreciably, and for turkeys it is even more important 
icausc the fcniliiy is apt to be lower than in chickens and the 
value of the individual poult is much greater. There are many 
environmental factors that affect fertility. For example, die 
ratio of males to females is important. If there are too few' 
males, then all hens do not have an opportunity to mate. IE 
there are too many males, there is interference bctuceii males 
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and then fertility is low The general recommendation is to al 
low about one male to each 12 to 15 females, but this will vary 
with the breed the age of the stock, particularly the male, the 
season of the year, and other factors Hatchery flocks usually 
have 7 or 8 males to 100 hens, with the thought that if one of the 
males should die there would still be an adequate number left 
A new male should not be introduced into a flock mating since 
tliere is apt to be considerable fighting and possible destruction 
of one or more of the males 

While there is evidence to indicate that a fertile egg can be 
laid between I9i/^ to 23 hours after mating, it is impractical to 
depend on this when trying to obtain maximum fertility in 
flock mating A high percentage of fertility may generally be 
expected one iveek after the flock is mated Wlien the males 
are removed, fertility will persist for a large number of birds for 
at least a week and possibly longer Occasionally fertile eggs 
Will be produced a month after mating has occurred, but this 
is tlie exception rather than the rule If new males are intro 
duced into the flock and one ^vants to be reasonably sure that 
the eggs have been fertilized by the second set of males, it is 
usually advisable to wait at least one week If artificial insem 
ination is practiced this waiting period can be reduced to four 
days, or even tliree 

Fertility shows some seasonal variation if the flock is kept 
mated continuously Accordingly where production of fertile 
eggs IS desired during the late summer and early fall months 
the customary practice is to hatch cockerels early in tlie season, 
that IS, m November, December, or January and mate them to 
hens or early hatched pullets when the males are about six to 
seven months of age Tins gives better fertility than using old 
males at this period Males respond to lights much as do the 
females, and if it is expected that the males are not to be used 
for producing hatching eggs until the spring months they 
should not be exposed to artificial illumination until about 
three weeks before they arc to be turned into the breeding pens 

As was pointed out earlier, high fertility m the flock is very 
tlcsinble from tlie standpoint of producing a large number of 
clucks per om. hundred tggs set \Vhile a great deal of research 
has been done on the subject tlitre aic still many things that 
tre unknown Increased attention is being given to this, and 
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It IS expected that m the future fertility will be iinpros ed to the 
point uhere it is not a serious economic problem 

PHYSICAL FACTORS AFFECTING HATCHABILITY 
Nutrition One very important factor determining hatch 
ability IS the nutrition of the breeding stock producing the 
hatching eggs Certain levels of nutritional deficiency will re 
duce hatchability to the zero point, and in other cases the de 
ficiency is such that the chicks can hatch but lack the ability 
to live Essentially feeding the breeding stock is feeding the 
embryo In addition there should be enough reserve food, 
particularly vitamins, stored m the body of the chick so that it 
is able to live and grow during the period immediately follow 
ing hatching Apparently these reserves are more important in 
some cases than are the nutrients in the ration fed die chicks 
the first few days The reserves are soon exhausted, however, 
and the chick starting ration must be of high quality Witli die 
increased development of hatching at all seasons of the year and 
the general tendency to confine breeding birds nutrition is be 
coming a more imporunt problem Where the breeding flock 
IS allowed to run out of doors it may have the opportunity of 
making up deficiencies in minerals vitamins, and unknown 
factors, but it is not advisable to depend upon this A high 
quality breeding ration should be fed m any case 

In general, we can say that die nutrients essential for pro- 
duction are also essential for reproduction Thus the same 
protein is necessary in a good breeder ration as in a 
good laying ration the same amount of mineral nutrients, and 
so orth In a few cases however, ihc nutrients in a ration may 
give good production but not pemut reproduction The most 
important of the nutrients for reproduction are riboflavin. 
Which w« formerly called vitanmi G, and die so^alled animal 
protem factors Viumin B,, is usually found m animal pro- 
tein, and Uicre is some evidence which indicates that diere are 
other taciors in animal protem besides die B,„ which arc esscii 
tiai it one examines carefully the formula “of a Rood laying 
Ih?. "" Sood breeding mash, it w ill be found 

die two rations is primarily m the 
«Mri. n./* ‘flj^vin and in the proteins from animal sources. 


such as fish nital, h\ 
20! 


cr meal, and meat scraps All the oilier 



An example of the use of school facilities for providing practical ex» 
perience in poultry production to vocational agriculture students. These 
Texas Future Farmers, through operotion of their chopter*ov/ned incu- 
bator, gel real training, good birds for their individuol supervised farm- 
ing projects, and they have a source of income for the FFA chopter 
treasury. 

vitamins kno^vn at present to be essential for good production 
are also necessary for high Iiaichabilny. In addition to the 
vitamins, undoubtedly the ammo acids play an important role, 
but the work in this field is not as extensive as for the vitamins. 
Calcium, phosphorus, and manganese are necessary in a ration 
for laying and breeding flocks. Fortunately they are reasonable 
in price and not apt to be lacking lu good rations. There is 
considerable evidence to indicate that selenium, a mineral 
'vhich is quite often found in grains grown in certain areas, is 
detrimental to hatchability, although apparently it has little 
effect on production. Under most circumstances it Is not apt 
to be a serious problem. 

There is a great deal of evidence to indicate tliat the viability 
of the chicks after hatching can be detennined to a considerable 
extent by the quality of tlie rations fed to the breeding hens. 
Where tliere is any question about the minimum requirements 
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for hatchability, most persons who formulate feed provide an 
adequate amount above the ininimuni requirements so as to as- 
sure a good canq’-over to the chicks at hatching. A complete 
discussion of nutrition will be found in Chapter fl. 

Ph)siological factors. Evidence is available to indicate that 
plqsical condition of the breeding slock at the time the eggs 
are produced has an effect upon the hatchability of the eggs. 
On the average considerably lower hatchability is expected 
from hens dian from pullets. There are exceptions, of course, 
but if one will carry a Hock of birds tlirotigh for a period of 
years without culling, it can be readily shown that hatchability 
decreases as the age of the bird increases. Likewise, studies of 
hatchability of individual birds show that this holds true. Tins 
is based on hatchability of fertile eggs and is not inlluenced by 
variations in fertility. Hatchcrymen and poultrymen know tliat 
a flock which has had an infection of some type, such as New- 
castle or bronchitis, shows decreased hatcliabiliiy for a consid- 
erable time after it has returned to a high level of production. 
Lowered hatchability is often experienced after a period of ex- 
cessively low temperatures. Many times this can be accounted 
for by the chilling of the eggs, but other times it cannot. Some 
experimental work is available with the frizzled and naked fowl 
where body temperatures are apt to be lower than normal un- 
der certain conditions. Hatchability in these fowls usually runs 
somewhat lower than that for normal birds, which indicates 
that a lower body temperature is a factor which would reduce 
hatchability. Excessively high temperatures have the same ef- 
ect on hatchability, and it would seem that anything whicli 
affects normal physiology of the birds would be expressed in a 
lower hatching power of the egg. 

Egg weight. Progressive poultrymen and hatchcrymen lay 
considerable stress on the physical characteristics of hatching 
eggs. They do this for two reasons: (1) They know that egg 
quality, both exterior and interior, is inherited and tliat they 
an expect some improvement, particularly in exterior: quality, 
by careful selection; and (2) they knoiv that the physical char- 
acteristics of the egg affect hatchability. One of the things 
given the greatest attention is the selection for weight of eggs- 
Kepeated experimental work and observation have demon- 
strated that the eggs near the average of the entire group tend 
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to hatch better than those excessively large or excessi; ely small 
The very large eggs hatcli much more poorly than do the me 
dium or small ones It is a common practice to set only eggs 
weighing 24 ounces to the dozen, winch is 2 ounces per egg, if 
the eggs come from a flock of hen breeders, and to lower the 
weight requirement to 23 ounces per dozen if the eggs are from 
pullet breeders This standard can be set v^herever the hatch 
eryman desires, and many of them select 24 and 25 ounces as 
the weights for pullet and hen eggs respectively If the exces 
sively large eggs, that is, diose weighing 30 and 32 ounces to the 
dozen, are eliminated, total hatchability of all eggs will be in 
creased slightl) The small eggs are eliminated, although tliey 
hatch reasonably vs ell because poultrymen do not like to repro 
duce birds which are in turn going to lay small eggs 

One cannot be arbitrary m setting the weights of tlie eggs se 
lected for hatching and have tlie same standard for tlie entire 
year Egg weight is also affected by tlie season of tlie year 
The pullets lay smaller eggs as diey come into production than 
tliey will when mature Birds hatched in March, April or May 
Will be apt to reach their maximum egg size in March of the 
following year Until tliat time they will gradually increase 
their egg size, and then when warm weatlier comes on, the egg 
size will gradually decrease until cooler fall weather when it will 
again show an increase Thus, if one is setting eggs from March 
hatched pullets during tlie month of October or November, he 
could not arbitrarily say tliat only eggs weighing 23 ounces to a 
dozen or more could be set but probably would lower the 
minimum weight to 22 ounces to the dozen 

If the chicks to be produced from the eggs under considera 
tion are to be used for broiler production, the standards are not 
as rigid as they would be if the birds were to be used for laying 
purposes There is a direct relationship between die size of 
die chick and the size of die egg from which it is hatched, but 
this relationship holds true only a short time, and one can ob 
tain 3 pound broilers just as well from eggs weighing 23 ounces 
per dozen as from eggs dial weigh 25 ounces per dozen It is 
'veil, lioivever to separate the chicks Intched from very small 
^ggs from the others since the clucks vmU be smaller and if 
mixed vuth the larger chicks, will not be able to compete witli 
diem for feed and water The same relationship holds true for 
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turkey eggs, but because of the inert iscd value of the eggs they 
are not culled or selected very closely 
The average egg size has increased during the past twenty 
years, until today quite often excessively large eggs arc more of 
a problem than are small eggs The crates and cartons in com 
mon usage are not large enough for proper handling, with the 
result that breakage is very high Larger cases are being de- 
signed, and It IS possible tliat this situation will be taken care of 
in the near future 

Shell quality. Shell quality also affects hatchability The 
condition of the shell is affected by a number of factors, in 
eluding nutrition, heredity, and environment Birds on rations 
deficient in calcium, phosphorus, manganese, or vitamin D wdl 
lay poor shelled eggs Ordinarily under these circumstances, 
however, egg production will decrease and eventually there will 
be no eggs of this type to set Shell quality is an inherited factor 
and strains of poultry vary widely m the type of shell produced 
With this in mind, it is well to select carefully for good quality 
shell, since not only will the eggs hatch better but over a period 
of years the selection will result in an improvement of the over 
all shell quality of the flock This type of selection is slow as 
compared to progeny test work, but it is the only practical one 
for large mass reproducers of clucks Age also tends to reduce 
the quality of the shell, and birds three tour, and live years old 
seldom produce eggs with shell quality comparable to what they 
did as pullets or yearling hens Tins factor m itself may ac 
count m part for reduced hatchability of eggs from older hens 
Environmental temperatures have an influence on shell quality 
in that high temperatures result m the birds laying tlnn shelled 
eggs and cooler temperatures result m heavier shells This 
factor may also account m part for the reduced hatchability gen 
era y ^perienced during the summer months, particularly 


The evidence concerning Uie influence of interior quality on 
a c ling IS not very satisfactory Early evidence indicated that 
poor quality white did tend to reduce hatchability, but more 
has not supported this, and at the present time one 
wouia not have to consider seriously selection for high intenor 
quality to improve hatchability Tins selection might be justi 
lied on other grounds, however Eggs with blood spots in them 



will hatch almost as ivell as normal eggs, but there again it 
would be desirable to eliminate them if at all practical Elim 
mating blood spot eggs as based on candling only, however, ^vill 
not result in improvement to any marked degree The better 
way would be to eliminate tlie hens and families tliat consist 
ently produce blood spot eggs These birds must be located by 
breaking out eggs 

Shell color "Within the past few years it has been demon 
strated that in brown eggs there is a tendency for the darker 
eggs to hatch better than the medium or lighter-colored eggs 
This has been sho^vn on a large scale and can be accepted as 
true Unfortunately, workers have also shoivn that there is a 
tendency for the hens whicli lay fewer eggs to lay tlie dark 
bioim eggs, so tliat if one selects only dark eggs to set he is se 
lecting for high hatchability but at the same time reproducing 
hens ivhich have the lower rates of production As a result of 
this observation, breeders ivith brown egg breeds who are in 
terested in high production have not stressed selection for egg 
color 

Age of eggs Poultrymen have known for a long time that 
eggs ivhicli are relatively fresh are apt to liatch better than 
older eggs Careful studies of this at a number of experiment 
stations have shown that the actual age of the egg m days may 
not be as important a factor as is the deterioration whicli has 
taken place In otlier words, an egg which has been held under 
unsatisfactory conditions, including high temperatures and loiv 
humidity, only a few days may be actually older in terms of 
Intching poiver than an egg which is ten days to two iveeks old 
but ivhicli has been kept under good holding conditions As 
suming however, that all the eggs were kept under a uniformly 
good environment it can be expected tliat tliere will be a grad 
ual decline in hatchability occurring after the first three or four 
days This decline continues until none of the eggs will hatdi 
At the end of tlie second week the eggs probably will hatcli 
about 5 to 8 per cent less than they would have if they had been 
incubated the first week From then on the decline is much 
more rapid, and the hatcliability of eggs held three weeks under 
iinifoiin conditions probably will not be more than 35 or 10 
per cent Occasionally an egg which is held for as long as a 
month will hatch, but this is very rare 
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The care of hatching eggs. As has been pointed out in the 
previous paragraph, the care of hatching eggs is a \cr> un 
portant factor in maintaining hatchabihty over a period of 
time Temperature is tlic most important environmental fac 
tor to be considered Recent experimental I'kOrk indicates tliat 
an egg will start development at 80® F The optimum tern 
perature for development is F However, temperatures 

below 80® F have a harmful effect also, and experience and re 
search have shown that m order to maintain the optimum 
hatcliability for eggs which are to be held for some time die 
eggs should be stored at temperatures between 4 j ° F and 
65° F , with 55° F being the most satisfactory Many hatching 
egg producers and hatcherymen have found it worth while to 
install a special egg room often mechanically refrigerated, for 
maintaining their hatching eggs at satisfactory temperatures 
An increase m hatchabihty of only a few per cent over a period 
of time will pay for the investment The evidence relative to 
the influence of low temperatures on hatchabihty is less con 
elusive Apparently if the egg is not frozen temperatures as 
low as freezing are not harmful, provided the egg is not main 
tamed at that temperature for too long a period Storage be 
tween 32° F and 35° F is not recommended for more than a 
day or two at the most This is seldom an actual problem since 
hatching eggs are usually collected two to three times a day at 
least and oftener in extremely cold weather, and they are then 
transferred to a storage room where the temperatures are con 
siderably higher than this figure, preferably about 55° F 
These statements refer primarily to chicken eggs On the 
asis of the work that is available, evidence shows that turkey 


eggs maintain their hatching power for a much longer period 
of time than do chicken eggs It is practical to hold turkey eggs 
or as ong a period as three weeks and still expect reasonably 
good results Better results are obtained, however, if the eggs 
every week and, at the most, every two weeks 
ere are advantages to tlie pedigree breeder, who is not 
WOT ing on a large scale, m setting eggs every two weeks It 
cjives tma ^tger number of chicks to work with at one time m 

ma mg observations on feathering, weight and similar items 
economic importance This reduces the total time necessary 
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It will also reduce the variability due to varying environmental 
conditions In view of the fact that the decrease in hatch will 
be not more than 5 or 6 per cent with eggs that are held tivo 
weeks as compared to eggs tliat are one week old, a breeder 
need not be much concerned, and many feel that the advantages 
of less frequent hatching oifset the decrease in hatchability 

The effect of humidity. The relative humidity of the air in 
ivhicli the eggs are being held may have some effect on the 
hatchability Humidity is not as important as is temperature, 
but It should be given consideration Not much ivork has been 
done in the field, but enough is available to indicate tliat tlie 
higher the relative humidity, the better the results To have 
a relative humidity of more than 75 to 85 per cent in the egg 
room, hoivever, is seldom practical, and if these figures can be 
reached tlie hatcheryman can expect quite satisfactory results 
Obviously humidity as lov^f as 25 to 40 per cent will increase the 
rate of evaporation of moisture from the egg and will have a 
detrimental effect on hatching 

The handling of hatching eggs. Hatching eggs should be 
carefully handled so as to prevent cracking An unusually large 
proportion of cracked eggs will fail to hatcli because of ex- 
cessive loss of moisture Cracked but valuable eggs from trap 
nest hens oi turkeys can be sealed with a plastic tape or similar 
material While hatchability of these eggs is not as great as 
from uncracked eggs, it is an improvement over the percentage 
that would hatch if notliing were done Rough handling and 
jarring of eggs will reduce hatchability, particularly when the 
eggs are ciatcd with the small end up Under these conditions 
the air cell is apt to become loosened, which, for some reason, 
reduces hatchability There is some evidence whicli indicates 
that jarring will reduce hatchability and increase the numbei of 
abnormalities Accordingly, every effort should be made to 
pick eggs for shipment in such a manner that there is as little 
jarring as possible This can be done by wrapping the eggs 
mdividually m paper before placing Uiem in the fillers or fill 
tug the egg case witli oat hulls or some other material after 
tile eggs are packed 

The necessity of turning eggs in the incubator during the 
tucubation process has led many people to believe that eggs be 
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mg held for hatching sliould also be turned The evidence 
that IS av’ailable however^ indicates that eggs licld for as long 
a period as one week need not be turned, and, in i few cases 
the work indicated that possibly the turning was liarinful If 
eggs are held for more than one week, the evidence indicates 
that they should be turned A number of tests have been run 
which demonstrate that eggs held for two weeks for hatching 
should not be turned the first week, but after die first week it is 


advantageous to turn them at least once a day The position 
of the egg during the storage period might be a factor to con 
sider that is, eggs held on their sides on trajs might need turn 
mg more dian do eggs standing on the small end in ordinary 
cases If die hatching eggs being held arc to be turned, it can 
be done by crating die eggs m a standard egg ease and dien re 
versing the position of the case daily by placing one end higher 
than the odier Some operators liave special cabinets built 
comparable to the turning rack in die cabinet incubator 

Cleamng hatching eggs The best hatching egg is one which 
comes from the nest in a clean condition and remains that v^a> 
Under ordinary conditions liowcver 10 to 15 per cent of the 
eggs are soiled and the question alwa>s is whedier or not these 
eggs should be cleaned The general practice has been to 
scrape these eggs widi a blunt too! to remove most of the ma 
tenal and m a few cases the remaining dirt has been removed 
by sanding In recent >ears there has been an increased interest 


m washing hatching eggs and the results have been rather 
contradictory Many have found that washed eggs actually 
latched better than the unwashed but many others have found 
t at the percentage of spoiled eggs is increased markedly Ap- 
parently the type of bacteria present in the material on die 
surface of the eggs has a great deal to do widi die results Eggs 
w lie are too badly soiled, particularly with yolk material, do 
not ate 1 well, and rather than set them as they are diey should 
e ry c eaned or washed If die liatchmg eges are washed very 
vvarm water, about 160® F , should be used Apparently spoil 
age is greatly increased when the w'ater is as cool as the egg or 
cooler than it A short time exposure to these high tempem 
lures will apparently have little effect on hatchability The 
eggs should not be soaked m hot water however, since this tends 
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to coagulate a thin layer of albumen on the inside of the shell 
membrane and will reduce or prevent hatching 

INHERITED FACTORS AFFECTING HATCHABILITY 

Most of the points that have been discussed up to this time 
have referred primarily to certain physical factors of the egg 
which can be seen and which influence hatchability Assum 
ing however, that up to this point everything has been satis 
factory, there is still one other major point that influences tlie 
results one gets m a given lot of hatching eggs This is the 
problem of die inheritance of hatchability Demonstrations 
have shown repeatedly that regardless of how satisfactory die 
environment is, an egg will not hatch unless it has the proper 
inheritance In other ivords, high hatchability is a genetic fac 
tor which can be selected for, and a strain or individual birds 
can be selected which will possess this characteristic 

Generally the problem of the mhentance of hatchability is 
divided into two parts First, we have die general inherited 
ability to hatch which is determined by many genes, it is im 
possible for the geneticist to assign to one, or two, or three pairs 
of the genes the primary cause of high or low hatchability 
Apparently it is a complex characteristic due to many genes, 
as IS egg production Thus, in order to improve hatchability 
m one s stock, it is generally necessary to carry on a detailed 
progeny testing program The second phase of the problem 
deals widi the inheritance of speciGc characters •which express 
diemsehes primarily as abnormal embryos This type prob 
ably is independent of the first type of inherited hatchability 
The characters have been studied in detail, and at the present 
time there are a number for which the mode of inheritance is 
knoivn Occasionally the presence of one of these so-called 
lethals does cause reduced hatchability in the flock Ordinarily 
this IS not true except m close inbreeding, however In fact, 
the presence of lethals in all types of livestock accounts pri 
manly for the unfavorable reputation diat inbreeding has had 
among livestock breeders for many generations Widi m 
creased knoivledge of some of these inherited characteristics, 
die poultry and livestock breeder has been able to develop m 
bred lines uhich will gi\e high hatcliabihty \ fairly high per 
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centage oE inbred lines that have to be discarded can often be 
traced to die presence of a lethal 

The following outline lists the names of the known Icthals 
and a brief description of each 

Genetic Letiiais in CmckENS * 

A Embryonic lethals (seldom hatch) 

1 Stickiness egg fluids not absorbed, soft bones 

2 ^V)andotte lethal linked with recessive white, uncom- 
mon 

3 Cornish lethal all long bones reduced in size, uncom- 
mon 

4 Amaxilla abnormal upper mandible 

5 Micromelia short thick appendages, parrot beak 

6 Talpid duplication of digits, short legs and wings, head 
abnormal 

7 Chondrodystrophy short legs, parrot beak 

8 Deformed mandibles lower mandible nearly missing, 
deformed head, cerebral hernia 

9 Wingless wings absent or vestigial, little doun, no 
lungs, no kidneys 

10 Crooked neck divarf crooked neck, full body, dwarf 
embryo 

11 Diplopodia doubling of part of legs and feet, shortened 
upper beak 

B Embryonic lethals (some hatch) 

1 Chodrodystrophy U shortened long bones, short beak 
Creeper shortening of bones in wings and legs, homo 
zygous chicks die, heterozygous are creepers but li\e, un 
common 

3 Naked reduced down on embryo, some chicks live, early 
rearing mortality, reduced adult plumage 
anprt beak shortened upper beak, shortened leg and 
wmg bones 

C Lethals observed at hatching 

1 Microphthalmia both eyes small, thickening of comb 

- N.ongemtal loco unable to stand, head twisted with beak 
upivard 

'(Umer Journal of Her^4,iy,V6l 33 pp 219-24 1914) 
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3 Congenital perosis slipped tendon one or both legs at 
hatching, may be delayed for several weeks 

D Late lethals 

Flightless frequently embryonic letlial m homozygous con 
dition, some homozygotes live for several months but nearly 
all feathers are absent Heterozygotes well feathered but 
flight feathers brittle and break easily 

Many strains, if not most strains, of poultry carry some lethal 
characters at the present time, but, since practically all of tliem 
are recessive and autosomal characters in nature, tliey are not 
generally known In order to locate them, it is usually neces 
sary to mate related birds in pedigree breeding and then break 
out the unhatched eggs Most poultry breeders do not con 
sider the problem of sufficient importance to carry tlirough 
With such a program 

INCUBATION ENVIRONMENT AS A FACTOR 
IN HATCHABILITY 

IE It is assumed tliat the eggs winch are to be placed in the 
incubator meet all the requirements of good hatching eggs, as 
discussed in the previous paragraphs, tlien the results one ob 
tains are dependent upon furnishing an optimum environment 
during die actual incubaUon period There has been a great 
deal of progress m the art and science of artificial incubation 
during die past twenty years, but diere is still room for im 
provement The material that follows deals widi the environ 
mental conditions winch determine whedier a fertile, high 
quality egg will or will not hatch 

Temperature. Temperature is undoubtedly the most im 
portant factor in determining success in hatdiing Very sliglit 
variations from die optimum temperatures will have a marked 
effect on the hatchability even diough other environmental con 
ditions are optimum Temperature not only determines die 
percentage of the eggs which will hatch, but also has a marked 
effect on die time of hatching, die size of the cluck, die per 
centage of crippled, poor quality clucks, and the viability of 
the chicks As would be expected, a study of temperature m 
incubation v\as the first item to receive any attention The 
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Ceancir Aocr aa lasibaiof Compuf 

A small electric gravity ventiloted incubotor of 300-egg capocity This 
incubator is typico! of the machine Ihot was formerly heoted by o 
sene lamp 

early Chinese and Egyptians soon discovered that artificial m 
cubation was possible if temperature was controlled 
The temperature at which an incubator is to be operated is 
dependent upon the type of machine In the sectional type, the 
natural \enalated type or the small individual incubator die 
optimum temperature is between 102° F and 103° F at the 
top of the egg Actually comparable results have been ob 
tamed at temperatures of 101° F in the first week, 102° F the 
second week, and 103° F the third week Operators find how 
ever, that a temperature of 103° F the first week, 103° F the 
secon wee , and 102° F the tliird week gives satisfactory te 
suits ihe temperature at the bottom of the egg will vary as 
incu ation progresses and also with the temperature of the 
room in which the incubator is being operated. Best results 
seem to be obtained where the incubator room temperature «« 
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70® r to 75® F Under tliese conditions tlie temperature at tlie 
bottom of the egg ^vlIl be about 85® F die first week, and grad 
ually will rise until it is 90° F to 95° F the last week If the 
temperature of the embryo at the center of the egg could be 
measured, it ivould be approximately 99l/^° F This is ap 
patently about die optimum temperature for the deielopment 
of die embryo regardless of whether die egg is under a lien, in a 
small natural ventilated incubator, or in a forced-draft cabinet 
machine 

In die forced-draft incubators die embryonic temperature is 
approximately 99i/^° F regardless of whedier die incubator in 
structions call for 99° F or 100° F Different cabinet type ma 
chines are operated at slightly different temperatures e\en 
though die embryo requires die same temperature in all cases 
This IS due to die fact that manufacturers have found through 
experience and experimental work that tliere are slight varia 
tions m temperature within the machine and changing the loca 
tion of the thermometer will give slightly different readings 
Accordingly, diey have made the adjusimenis m dieir instruc 
Uons to meet diese conditions It is well to follow the instruc 
tions of die manufacturer of die incubator one is using, since 
they are based on experience widi the parucular type of ma 
chine 

If a separate hatcher is used, die common practice is to drop 
the temperature several degrees for die last three days of iiicu 
bation At the same time the relative humidity is raised Ex 
penmental work has indicated that this change in environment 
results m a higher hatch and better-quality chicks 

As has been pointed out, temperature imdoubtedly is the 
most important single physical character affecting hatchability 
High temperatures, particularly early in die incubation period, 
will accelerate growdi, and low temperatures will depress 
growth If die condition does not exist very long, hatcliability 
would not be appreciably reduced Periods as long as 24 hours 
at high temperatures, how ever, will cause a v ery^ high mortality 
Apparendy die embryos are much more susceptible to unsatis 
factory environmental conditions during die first ten days to 
two weeks of incubation In die diird week they can stand 
some deviation from die optimum but are more susceptible to 
bigh temperatures dian to low 
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Coanof ItSK* Vinufjg nmny Caopasr 

Sectional gravity ventiloted incubators helped to make the commercial 
hatchery industry poss ble Mach nes of this type were usually heated by 
coal o I or gas 

One criienon in diagnostng a poor hatch is the time of hatch 
If incubators ha\e been operated at too high a temperature 
diey imII tend to bring on chicks before the tisenty first da) 
ishereas too low a temperature tends to delay hatching Other 
factors influence the delay hov\e\er and tiius it can not be re 
lied upon completely 

Humidity Humidity is also \ery important in artificial in 
cubation In fact it is difficult to separate temperature and 
humidity when discussing incubation This is true because to 
some extent a deficiency in one can be offset by an excess of 
the otlier For example a temperature slightly below normal 
but with humidity slightly above normal will give results com 




Courtuy Amcncan Incubaior Comiuay 

A small elecfric forced-draft incubator and hatcher of 1,750-egg capacity. 

parable to having temperature slightly above and humidity 
slightly below. Results will be most satisfactory however, ^vhen 
both are optimum. In discussing humidity in incubation one 
should keep clear the distinction between relative humidity 
and wet-bulb temperature. In practically all cabinet incu- 
bators a recommendation for control of humidity involves a 
'vet-bulb reading. Actually this is but a guide to the relative 
humidity in the macliine. The wet-bulb thermometer, how- 
e'er, is a convenient way of measuring die humidity. Most 
incubators operate at a relative humidity of 56 to 58 per cent 
'vilh a temperature of 100® F. on the dry bulb: this will gi\e a 
'vet-bulb reading of 85® F. Accordingly most incubator in- 
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stmctions menuon the i.ctbulb and dry bulb reading nh.cll 
are recommended for the particular machine in qiiesuon 
A definition of relativ e humidity would be as follows Kela 
tne luinudity is the amount of moisture in the air compared 
to what that air would hold if saturated If we assume that 
1 000 cubic feet of air at lOO'^ F would hold approximately - 
pounds of water sapor we can say that it is 100 per cent said 
rated If there is only 1 I pounds of walcr sapor in the air, the 
air would be 50 per cent saturated or it would base a relatise 
humidity of 50 per cent {See Table 25 ) Relatise humidity is 
measured by tsso thermometers attached to a holder which per 
mits the thermometers to be rotated One of the thermometers 
has a \set wick co\ering tlic bulb This instrument is rotate 
so that the air uiU pass over it at the rate of at least 9 feet per 
second In a forced-draft incubator the unit remains fixed, 
but tlie air is forced over it by means of electric fans Since 
evaporation from the wick will be dependent upon the amount 
of moisture in the air, the cooling effect or depressing effect on 
the thermometer measures the amount of humidity In order 
to translate the wet bulb reading into relative humidity, it » 
necessary to use what is known as a psychrometer uble 

It has been pointed out that the optimum relative humidity 
varies slightly but on die average runs between 56 and 58 per 
cent Humidity lower than this tends to allow too great an 
evaporation from the egg Vviih the result that the cluck is 
somewhat smaller at hatching time In addition, die percent 
age of hatch is apt to be reduced If humidity is above normal, 
the rate of evaporation from the egg will be insufficient and 
hatchabihty is likewise affected (See Table 26 ) 

If a good humidity guide is not available, and a ps)chromeier 
or wet bulb thermometer cannot be used m a naturally venti 
lated machine because of die slow air movement, the weight loss 
may be determined by weighing the v\hoIe tray of eggs or by 
weighing a number of individually marked eggs Generally 
speaking the loss in weight during incubation should be about 
5 per cent per week Experienced operators are also able to de 
termine whether the eggs are drying down properly by can 
dling at frequent intervals The increasing size of the air cell 
as the incubation progresses is a good guide to experienced 
hatcheiyTnen These methods are not used extensively in com 
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TABLE 25 Wet-Bulb Readings at Various Incubating Tempera- 
tures AND Corresponding Relative Humidity in Per Cent (at the 
Barometric Pressure of 29 Inches) 



Dav Btu Reaoino 

Relattve 

98 O'F 

98 5* F 

99 0*F 

99 5»F 

lOO^F 

HunroriY 

Wet Bllb Rbaoinq 


“F 

op 

op 

op 

op 

Ptr Cent 






20 

68 0 

68 4 

68 7 

69 1 

69 5 

25 

70 5 

70 9 

71 2 

71 6 

72 0 

30 

73 0 

73 4 

73 7 

74 1 

74 3 

35 

75 5 

75 9 

76 2 

76 6 

77 0 

40 

77 5 

77 9 

78 2 

78 6 

79 0 

45 

79 7 

80 1 

80 5 

80 9 

81 3 

50 

81 7 

82 1 

82 5 

82 9 

83 3 

55 

83 7 

83 { 

84 5 

84 9 

83 3 

60 

85 5 

86 0 

86 4 

86 9 

87 3 

65 

87 3 

87 8 

88 2 

88 6 

89 0 

70 

89 0 

89 4 

89 8 

90 3 

90 7 

75 

90 7 

91 1 

91 5 

91 9 

92 3 

80 

92 3 

92 8 

93 2 

93 6 

94 0 

85 

93 7 

94 2 

94 7 

95 2 

95 7 

90 

95 3 

95 7 

96 1 

96 6 

97 0 


mercial incubation, however, but they are useful to the op 
erator of a small gravity ventilated incubator 
Separate hatchers are operated at slightly higher humidity 
than are the incubators In general, the humidity is stepped 
up from a wet bulb reading of 86® F to about 88® F on the 
nineteenth day and when tlie clucks begin to hatch thq hu 
midity will go into the low 90 s If the temperature is dropped 
at the same time, as recommended, the results are excellent A 
combination of high tempeiature and high humidity or low 
temperature and low humidity will give unsatisfactory results 
Turning the egg. The next important factor affecting hatch 
ability IS the turning of the e^ In order to obtain optimum 
hatchability, die eggs must be turned from die first dirough tlie 
sixteenth day, and preferably the eighteenth day The fre 
quency of the turning is also important, and there ivill be a 
gradual increase in hatchability as the number of turnings is iii 
creased from two to seven or eight times every 24 hours If 
eggs are not turned, there is an abnormal development of the 
allantois which apparently interferes with normal development 
of the embryo In the gravity ventilated incubators, the com 
uion practice is not to turn eggs until the diird da> With the 
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TABLE 26 Optimum Levels of Humidity 


Type or 

Incubator 

mAYj) 

Wet Buls 
(Deorees) 


1-18 

88-89 

Sectional 


18-21 

90-94 


1-18 

82 87 ‘ 

(Combined) 

18-21 


Separate hatcher 

18 21 


Turkey eggs 



Sectional 




24-28 

92-94 


1-24 

84 88 > 

(Combined) 

24-28 

90-92 

Separate hatcher 

24-28 

90 


101- lst week 

102- 2nd week 

103- 3rd week 
99-100 
99-100 
96-98 


100 5 1st week 

101 5-2ndwcek 

102 5-3rd week 

103 0-4th week 
99-100 
99-100 
96-98 


Relative 
HuMiomf 
(Per Cent) 


58-60 

60-71 

48-61 

70-73 

73-78 


61-65 

65-71 

51-65 

70-76 

73-79 


bigher figure, 'ise cugner Dumio ty tnouia sc urea unui u>e nni cgg> arc puiuo >u "‘’r.kn 

(L VV Taylor, citor, Fertilily and HaUhahtUty «/ Ckic^n and Tutkty £gS^i 
Wiley and Sons, 1949 ) 


advent o£ the forced-draft machine, however, the type of con 
struction involved necessitated turning them the first day and 
the results have been satisfactory There is little experimental 
evidence to indicate whether turning the eggs the first two or 
three days has any particular effect on hatchabihty Turning is 
more important up until the tenth day than it is after that time, 
but higher hatchabihty will result if the eggs are turned up un 
til the eighteenth day, which is a common practice in all forced 
draft and natural-draft machines If eggs are incubated un 
turned during the entire 21 days, the hatchabihty will seldom 
exceed 10 to 15 per cent Possibly, turning has beneficial ef 
fects other Uian preventing the formation of an abnormal al 
lantois, but this has not been studied experimentally 

Position of the egg Anoilier factor to consider in determm 
ing optimum hatchabihty is the position of the egg In prac 
ticaily all sectional incubators, eggs are allowed to assume their 
normal position on their side This is the position in which 
ilicy would be found under setting hens Results are satisfac 
lory, but with the advent of the forced-draft machine it 
found advisable to incubate the eggs on end rather than on their 
sides This meiluxl of setting conserves space and facilitates 
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Couneijr I'curtinte Ituubatot Cumpan)' 

A forced'draft cabinet incubator with hatching compartment In the bottom 
of the machine. The air Is kept in motion by meons of a reel revolving 
oround the egg drum. 

Itolding the eggs in trays. It was found tliat results were just as 
satisfactory as when the eggs were laid on their sides, provided 
the eggs \vcre set with tltc large end up. Tliis is a most im- 
portant fact to remember in considering the position of the egg 
in tile incubator. Eggs incubated witli tite small end up will 
show a very low haichability. Apparently the position of the 
<-'8g determines to a considerable e.xteni the position of the 
embryo within the egg. The embr)o forms naturally with the 
bead in the large end of the egg. Gravity also seems to be a fac- 



tor, houever, since when eggs arc incubated with the small ends 
up, an undue percentage o£ the chicks will fomi with the head 
in the small end of the egg Chicks in this position have con 
siderable difficulty m hatching, wiiii die result that total hatch 
ability will be greatly reduced 

Chemical composition of the air The developing egg is a 
living organism and, accordingly, uses oxygen and gives off car 
bon dioxide This means that consideration has to be given to 
ventilation of the incubator so that there is no deficiency of 
oxygen or no excess of carbon dioxide and other waste products 

Experimental work indicates that for optimum development 
an oxygen content of about 21 per cent is desirable This is die 


amount m normal air, and accordingly, if the incubator and 
incubator room are adequaiely ventilated, there is no partic 
ular problem In high aUiiudes however, because of the re 
duced air pressure experimental work indicates that higher 
oxygen content than normal is desirable if one is to obtain satis 
factory hatches Oxygen content has been controlled by intro 
aucing pure ox)gen from pressure tanks, but care must be 
taken since an excess of oxygen can be as harmful as a deficiency 
i-robably inadequate ventilation will cause more difficulties 
standpoint of lack of oxjgen than from an excess of 
d,nv?d ns 150 parts of carbon 

aid h!'’" hotverer, halchability is affected, 

ihere r “ "“‘“ce to indicate that with over 200 parts 

lir '"'‘ttality The normal amount m the 

measiinnCT ^^^ts There are no simple, reliable gauges or 
content of m tthecking the oxygen-carbon dioxide 

ihi maclun u ■nttmctioiS ivhtch accompany 

iecorri " did r ' 1 i “‘“factory in maintaining 

fust starts no ^ ” general, it is suggested that when one 

m t thiinra’l K ‘"“bator and has only a few eggs 

mrboni kept closed This can be done because *= 

“f mr stcet “I'*" “d the cubic feet 

The second week UiTwnnraio'^"^ 

third week ihpu ntilaiors are opened part way and die 

dation IS genfral ^ machines, but the recommen 


Vem.lat.on at lunching ume « particularly important, since 



Counej lama I-lanufiourtas CotDpiBjf 

A forced'droft incubator in which each unit contains eggs of one age 
>with the unit serving os both incubator and hatcher. 

ventilation serves t\so purposes it not only increases the oxygen 
supply available to tlie chicks which are consuming at tlieir 
maximum at tins ume, but it also helps in preventing over- 
heating. In fact, ventilation throughout the incubation period 
is used partly to control the ox)gen-carbon dioxide level and 
partly to assist in temperature control. Practically all machines 
are equipped witli extra air exhausts controlled by a thermostat 
which operate independently of the temperature tlierinostat 
controlling the primary heat supply. 

Not mudi attention has been given to the ventilation of tlie 
incubator room, but tlie air should be changed at tlie rate of six 
times per hour. In introducing air into tlie incubator room, 
the inlets should be small and well distributed around tlie 
building so as to prevent cold drafts from hitting tlie incubators. 

EMBRYOLOGY 

The development of the cliick embiyo witliin the egg is a 
fascinating and interesting study in itself. Fortunately, it has 




been studied extensnely by many investigators and a great deal 
IS known about the embryology of the chick With proper con 
ditions of temperature humidity and the other factors dis- 
cussed previously a fresh fertilized hen egg dev clops into a com 
pletely developed chick in 21 days Since the development 
parallels that of many other species the egg is used by many stu 
dents interested in knowing more about the mysteries of life 
The incubation period of the quail is 22t^ days the grouse 
24 days the pheasant 23i/^ days the chicken 21 days tlie tur 
key 28 days the duck 28 days the guinea 28 days the Mus 
cov7duck 3d days and tlie goose 30 days 
The female germ cell is the enure egg but the very small 
spot on the surface of the yolk contains the germinal material 
This is called the blaslodtsc If this is fertilized by germinal 
material from the male sperm cell it becomes the blastoderm 
The remainder of the yolk and while serve as food material 
from which will develop the chick If tlie egg is fertilized cell 
division begins to take place immediately and at the time of 
laying tiiere are innumerable small cells already present ^Vhen 
the egg IS cooled cell division ceases until such lime as the m 
cubating temperature is again reached These cells again be 
gin to divide and continue to divide until there is a thin disk 
of cells gradually formed over a small area of the yolk forming 
the blastoderm 


As incubation progresses there is a gradual evagination result 
mg eventually in three layers of cells known as the ectoderm 
the mesoderm and the entoderm These three layers of cells 
origin or source of the various organs and systems 
o t e ody The ectoderm or outer surface becomes the skin 
feathers claws beak lens and retina of the eye nervous system 
mouth and vent The mesoderm or 
middle layer serves as the source of the reproductiv e and excre 
tory organs as well as the bones muscles and blood The ento- 
erm or inner layer produces the linings of the respiratory and 
secretory organs and the hnmgs oE the digestive tract If die 
is maintained at the optimum incubation temperature 
t lere is a continual growth until at 24 hours it is possible to see 
the head of the embryo The heart also appears lust below the 
edge of the outside of the mam portion 

During the third and fourth days the amnion begins to de 
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'elop. This is one of the embryonic membranes which com- 
pletely surround the embryo with the exception of the umbilical 
opening. The amnion is a transparent sac filled with a clear 
amnionic fluid, and it serves to protect the embryo from me- 
chanical shock and in addition enables the embryo to mo\e 
freely and prevents it from adhering to membranes. 

Tliere is also anotlier embryonic membrane formed called 
the allantois. The allantois appears as an outpouching of the 
hmd gut. It gradually forms a large sac which eientually sur- 
rounds the inside of the shell in close contact with tJie inner 
shell membrane. The allantois scr\cs a \ery important func- 
tion in that it becomes tlie embryonic respiratory organ. It 
takes oxygen from the outer air through the pores of the egg 
sliell and by means of the blood system which dc\ clops takes 
>t to the embryo. It also serves as an excretory organ m that it 
absorbs tlie carbon dioxide from the blood and releases it 
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through the shell Its circulatory system also draus calcium 
from the shell and transports it to the deselopmg embryo As 
the protein is used from the albumen the embryo, the %vaste 
products in the form of uric acid and similar materials are de 
posited on the surface of die allantois If one will examine the 
inside of the shell after a chick is hatched, dried up membranes 
remaining tliere can be seen These arc die amnion and allan 
tois The blood vessels of the allantois are readily seen as are 
the waste products left as the result of the utilization of food 
materials m the egg by the embryo 

There is a diird embryonic membrane known as the yolk sac 
This also grows as a diverticulum or outpouching from the gut 
and gradually extends over the complete yolk It is well sup- 
plied with blood vessels, and since it is in close contact vsidi die 
vitelline membrane, this system is called the vitelline circula 
tion The yolk sac serves to bring nutrients from the yolk and 
possibly albumen from the white to the embryo Just a short 
time before hatching, a high percentage of the fluid is extracted 
by the embiyo from the yolk material and the yolk is drawn 
into the body cav ity of the chick If one will examine a 19-20 
day-old embryo in die shell, it is possible to see the yolk par 
tially drawn into the body cavity When one opens a newly 
hatched chick he can find a very small amount of yolk material 
still covered by the yolk sac and attached to die small intestine 
The scar on the small intestine which remains after complete 
absorption of the yolk may be found even after the bird is ma 
tured 

The amnion, allantois, and yolk sac are all attached to the 
cluck at the same place, and Uiis umbilicus is known as the yolk 
stalk 

organs of the chick are fairly well established by 
/- hours, and thereafter the question is largely one of growth 
and somewhat less of differentiation The age of an embryo 
may be determined after study by looking at the relative degrees 
of development of certain external features Table 27 wnll 
serv e as a guide for this purpose 

It IS impossible to describe in a relatively short space the de 

tai o em ryonic development, and therefore a good book on 

c 1 C em ryology should be consulted if one is interested m 
further information on the subject. 
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CounuT IlAbbicj Incubator Compao; 


A 32,000-egg cabinet incubotor and botcher showing the Interior of the 
machine. The egg racks are turned forward and will assume the same 
position towards the rear at three-hour intervols. The air Is kept In motion 
by means of large propellers In the rear of the machine. 

If the eggs are candled daily (which is not done in commer- 
cial practice) and dead embryos removed, or if all eggs candled 
out are broken out to examine tlie age of die dead embryo, it 
will be found that tliere are two peaks of embryonic mortality. 
Roughly, about 16 per cent of the total dead will die at 3 to 4 
days and 48 per cent at about 19 days. The e.\act reasons for 
tliis are not known, but apparently tiiese are critical periods in 
die life of the embryo when major changes are being under- 
gone. This is quite apparent in die 19 day embryos since the 
chick is preparing to liatcli- The water from the yolk and 
amnionic fluid is being absorbed, die yolk is being drawn into 
die body cavity, and the lungs are preparing to function as soon 
as die chick breaks into the air cell. 

The normal position for a chick at hatching time is with the 
head in the large end of the egg. beak pointed toivai-d die air 
cell, and with the head under the right iving. Any deviation 
from this normal position tends to i educe hatchability, and 
some malpositions, as they arc are almost 100 per cent 



TABLE 27 Important Events in EiiBRVONic Development 

r Futtiization 

Bejore egg laying -i Division and growth of living cells 

S^regation of cells into groups of special function 

No growth stage of inactive embryonic life 


First sign of resemblance to chick embryo 
Appearance of ahmentary tract 
Appearance of vertebral column 
Beginnmg of formation of nervous system 
B^nmng of formation of head 
Appearance of blood islands — vitcUme circulation 
Beginning of formation of eye 

Beginning of formation of heart 
Beginning of formation of car 
Heart b^ns to beat 

Bcginmng of formauon of ammon 
Be^nning of formation of nose 
Bc^nmng of formation of legs 
Be^nning of formauon of wings 
Beginning of formation of allantois 
Bepomng of formauon of tongue 
Beginmog of reproducuve organs and differcnua- 
tion ortex 

Begtnmng of formation of beak and egg tooth 
Be^oning of formauon of feathers 
Beginning of hardening of beak 
Appearance of scales and claws 
Embryo turns its head toward the blunt end of egg 
Scales, claws, and beak becommg firm and homy 
Beak turns toward air cell 
Yolk sac begins to enter body cavity 
Yolk sac completely drawn into body cavity Eii'* 
bryo occupies pracUcally all the space within 
the egg except the air cell 
Hatching of chick 
(Ronianoir, Cornell Extension Bulletin 205, 1931 ) 

efTecu\e in preventing hatching The following malpositions 
arc the most common 

1 1 lead bciw een thighs 

2 I lead m small end of egg 

3 Head towards or under left instead of right wing 
I Fmbr)o rotated with beak away from air cell 

5 Feet over bead 
G Beak abovcrightwing 

Occasionally a chick may be m more than one malposition 
For example, it may have its bead m the small end of the egg 
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Before incubation 
During incubation 
Fust day 
1 6 hours 
18 hours 

20 hours 

21 hours 

22 hours 

23 hours 

24 hours 
Second day 

25 hours 
35 hours 
42 hours 

Third day 
50 hours 
60 hours 
62 hours 
64 hours 
70 hours 
Fourth day 
Fifth day 

Sath day 
Eighth (fay 
Tenth day 
TlurteentH day 
Fourteenth day 
Sixteenth day 
Seventeenth day 
Nineteenth day 
TvncnVKth day 


Twenty first day 




A 62,000-egg Incubator and hatcher. Eoch of the four units can be 
operated independently of the other units. The separate hofcher holds 14 
of the total capacity, since the machine is designed for twice-a-week 
setting. The automatic turning device is on the right end. 

and have it under the left instead of die right wing. There are 
other possible combinations. Various reasons are given to ac- 
count for the different malpositions, but most of them are not too 
clearly understood. It has been pointed out that eggs incu- 
bated with die small end up tend to have a high percentage of 
chicks formed widi their head in die small end of die egg. It 
IS also known that with eggs of more than average size there are 
many more cases of malposition with die head under die left 
wing instead of die right iving dian with the medium- or small- 
sized eggs. 

Abnormalities. Many structural abnormalities appear dur- 
ing incubation and account, in a limited ivay, for the failure to 
obtain 100 per cent hatches. The cause of the abnormal de- 
velopment is not knoivn, but unsatisfactory incubation condi- 
tions will increase abnormalities. Apparently very few of them 
are due to inheritance, but sometimes they can be traced to in- 
adequate nutrition and odier environmental factors. The most 
common is the abnormal development of the head. If un- 
hatched hen eggs are opened and die embryos examined after 
21 days of incubation, one will find occasional specimens widi 
a single eye in die middle of die head, some widi only one eye in 
die normal position, some even widi no eyes, duplication of 
wings or legs, a few thin embryos, hernia of die skull, absence 


231 


o£ the head, and others These are only a few, but all together 
they account for a small percentage of the dead in shell 

INCUBATORS AND INCUBATOR OPERATION 
There are ttvo major types of incubators in use, although 
commercially only one is important These two are tlie still air 
or gravity ventilated and the forced-draft cabinet incubators 
The names are quite descriptive of the characteristics of the ma 
chines The small oil lamp or electncally heated incubator, 
such as was common on many farms 25 years ago, gave good 
results Many of them are still in use and it is still possible to 
purchase them With the development of commercial incuba 
tion they were discarded because of the great amount of labor 
required to operate them These machines consisted of small, 
tsell insulated, boxlike units holding between 50 and 600 eggs, 
which were laid fiat m trays and which were heated by hot wa 
ter pipes electnc coils or hot air ducts in the top of the ma 
chine The source of heat m the hot water or hot air type 
vsas usually kerosene, although occasionally electricity was used 
All the eggs m each unit were set at the same time and ordi 
narily were turned by hand Humidity was supplied by plac 
mg water pans in the bottom of the machine, and the only con 
trol was by changing the size of the pan so as to reduce the 
ter surface or by having sand m the pan which would increase 
the evaporation The amount of humidity was determined by 
candling the eggs at intervals to determine whether they were 
drying down at the proper rate 

Temperature was controlled by controlling the flow of heat 
with a thermostat This was usually of an ether wafer type, 
although occasionally bimetallic units were used Ventilation 
was manually controlled by changing the size of the ventilator 
openings 

The eggs were hatched in Uie same unit in which they were 
incubated It v\as a common practice to cool the eggs each day 

y p acing them on the top of the machine for a short time, 
from the third to the eighteenili day This was done to simu 
late the conditions of natural incubation by the hen Later on 
tins C(X)hng of the eggs was found unnecessary The eggs were 
usually turned twice a day from the third to the eighteenth 
da) 

2J2 




CouriMf Buckeye Incuba of Compaay 

A 56,160 egg incubator The operator works inside when setting the eggs, 
although the Iraying is done outside This machine would be set twice a 
'veek A separate hatcher is used Some machines of this general design 
are combination incubators and hatchers and do not use the separate 
hatcher ^ 

The next development in artificial incubation was to attacli 
a large number of these small units together and use a single 
source of heat to supply a number of sections This reduced 
the amount of labor a great deal, and until tlie development of 
the forced draft cabinet incubator practically all commercial 
hatcheries Avere equipped with tlicse sectional incubators In 
order to save further space, tlicy were stacked one on top of the 
other so tint there \vere three or four tiers of the machine all 
heated by a single heat unit usually consisting of an oil , a gas , 
or a coal burning sto\e Some machines used a stove for cacli 
tleck In order to simplify ckaniiig, the practice was to set the 
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eggs m the top deck the first tveek, mo\e them to the second 
deck the second ueek, and for the final seven days of incuba 
tion have the eggs in the bottom deck This type of incubator 
gave satisfactory results and reduced the amount of labor as 
compared to operating a large number of small machines They 
v\ere still wasteful of space and rather uneconomical to operate 
With this type of unit, however, it was possible to install turn 
ing devices so that a whole deck of ^gs could be turned at one 
time The sectional type machine did have the advantage of 
permitting a great deal of flexibility in setting, as either the en 
tire machine could be set at one time or only one or two sec 
tions Each compartment was controlled by an individual 
tliermostat so that it could be operated to furnish an environ 
ment satisfactory to the eggs m it. In addition, the temperature 
of the heat-distnbution agent could be controlled Many of 
these large mammoth incubators are still in operation, but the 
total percentage of the hatching capacity in the United States in 
this type of machine ts very small compared to the capacity m 
die forced-draft cabinet machine 
As has been pointed out m the discussion on temperature, 
machines of tins type are usually operated at temperatures rang 
mg between 102* F and 103* F Each individual operator had 
his own ideas as to die optimum temperature, and undoubtedly, 
in many cases the ideas were justified on the basis of the loca 
non of die incubator Machines of this type were rather sensi 
live to changes in room temperatures It took a great deal more 
skill on die part of the operator to obtain good hatches with 
I us equipment dian with modern-day automatically controlled 
equipment 


'lodcm forced-draft incubators trace back to 1922 nhen the 
of <lm type Has put on tfte market In 
- consi crable v>ork had been done on a forced-draft ma 
^ machine had never progressed to the point vn here 
incu ator was available for use The cliange from the 
gravi y venu ated to die forced-draft machine called for a num 
*1 mcubation The use of electric fans in the 
m-,,!,. 1,*^ ° ^ uniform temperature throughout 

^ many more eggs in the same unit, since 

. ? I ? imycd m racks one above the other many tiers 

!(, I n or cr to save space and to permit turning die eggs 


231 



Ceunuy Buekc}e Incubiior Compaoy 


Cutaway of the 56,l60'eg9 incubator shown on page 233. One row of 
incubating racks and trays have been removed. Notice the fan and 
humidifier. Others have been removed. 


ithout handling them individually, it was necessary to incubate 
the eggs standing on the small end rather than in a horizontal 
position as was the previous practice The metliod of holding 
tile egg trays in the machine required tliat eggs had to be turned 
starting the first day, whereas, in tlie old sectional machine, 
turning was usually started the tliird day. The incubation of 
eggs on end was in itself a new procedure. The third neiv step 
'vas in having eggs in the same cabinet or unit at many differ- 
ent stages of incubation Thus an incubator would ha\e in it 
everything from fresh eggs just put in the machine to hatching 
chicks At least one cabinet incubator manufacturer, hoivever, 
is using units in which tlie eggs are all of die .same age of de- 
velopment. The development of tlie cabinet incubator called 
for additional research on temperature, humidity, and odier en- 
viromncnial factors. 
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Sometime later the practice of hatching the chicks in a sep- 
arate machine was developed and today most cabinet incu 
bators have two units one for incubating the eggs up to the 
eighteenth day and the other for handling them from the eight 
eendi day until hatching The separate hatcher has the ad 
vantage of being somewhat simpler to clean and fumigate than 
a machine where the eggs are hatched in the same compartment 
as die incubating eggs In addition, it allows one environment 
for the incubating eggs and a different environment for the 
eggs that are in the process of hatching 

Practically all forced-draft incubators are heated by elec 
tricity The earlier machines furnished the heat by means of 
hot water pipes with the water being heated by coal, oil, or gas 
The fans have been operated by electricity from the beginning 
Electricity offers many advantages over the other sources of 
heat and power since it is much easier to control Electricity, 
however, has made it necessary that reliable sources of power 
be available, and accordingly most hatchery operators have a 
separate electric generating plant to use in case of emergencies 
Actually quite often there is more danger of eggs overheating 
dian undcrheating when the electricity fails This is partic 
ulariy true in ilie case of the hatcher Incubating eggs give off a 
good deal of heat particularly in the later stages of develop 
ment With electricity unavailable to operate the fan and to 
maintain a uniform temperature throughout the machine, 
lere is a tendency for the temperature to become very high in 
tne top of the machine even though it may be too low m the 


machines eggs are usually set once a 
iirM* "Ti ^ ^ larger machines twice a week settings are prac 
^^'^ntages to this latter system It allows 
mn ^ smaller-capacity hatcher, since one hatcher 

distrihniinn^ ? Settings It also provides a better 

tcuSca' ^ 

week weekly setting capacity of once a 

and incubator capacity of the hatcher 

w iih a nnr^* it /' Thus an 8,000 egg machine 

with a once a week setting calls for 2 000 eggs per semng The 
hatdier is also of a 2 000 egg capacity ^ ® 

23G 




Cbun«]r Buckeye Incubi or Compaor 


The seporate hatcher which goes with the 56,160 egg incubator on page 
233 This hatcher has a copacit/ of 9 360 eggs 

I£ one wishes to increase die weekly hatching capacity, he can 
do so by adding a 6,000-egg incubator ivitlioiit obtaining an 
addiuonal hatcher By setting 2 000 eggs twice a week at 3 or 
Si/^-day intervals, he can use the same hatcher and thus will 
ha\e a total setting of 4 000 eggs a week This mediod will give 
a total incubator and hatcher capacity of 14 000 eggs whereas 
It \sould take 16 000 egg capacity if but one weekly setting was 
made 

■Vll cabinet incubators are equipped with sensitive thenno 
sLais which control the temperature to a fraction of a degree 
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Since high temperatures may be a problem at hatching time and 
since high seasonal temperatures interfere with incubation, the 
units often ha\e cooling coils in them Ordinarily water is 
used for cooling and artiBcial cooling is not necessary Auto- 
matic turning of eggs by raeclianical means, controlled by a 
time clock, IS becoming more common In addition, most of 
the larger units have automatic regulation of humidity The 
design of the units varies considerably with different manufac 
turers, but they all are controlled either by a humidistat which 
controls the flow of water to the humidifier or by the humidifier 
mechanism itself 

INCUBATOR SANITATION ^ 

Some chick diseases can be transmitted in the incubator at 
hatching time The most important of these diseases are pul 
lorum, omphalitus (mushy-chick disease), Newcastle, and bron 
chitis In order to reduce or eliminate this possibility, a pro- 
gram of incubator sanitation must be followed This involves 
cleaning and disinfecting 

If the separate hatcher is used it will receive the maximum 
attention, since the transmission of disease is primarily at hatch 
ing lime An occasional cleaning and fumigation of the incu 
bator Itself is advisable, however Mechanical cleanliness is es 
scntial At the end of the hatch, die inside of the hatcher 
should be thoroughly cleaned and washed A disinfectant can 
be used during the process but it is not essential The trajs 
should also be cleaned, washed and disinfected with a coal tar 
thsmfcciant. The manufacturers instructions should be fol 
loued 

\fier the machine and trays are washed and the trays are 
placed back in the machine, it should be fumigated with for 
maldehydc This product will kill the causauve agents of the 
miportant cluck diseases which may be present A commercial 
fonnaldchyde soluiion should be used Formaldehyde is a ga5» 
but m order to handle u more easily, a solution of the gas and 
solution used is -iO per cent formaldehyde 
and GO per cent water and is generally available This grade 
IS oltcn calM formalin When the hatcher (or incubator) i$ 
umigattd. the icnipcraiurc should be 98° F to 100° F and the 
humidity as high as possible— 85° F to 95° F wet bulb 

Ihcrc arc i\>o ways of using formaldehyde for fumigation 
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The method used will depend upon tlie relative ease o£ use in 
the machine being used The amounts of material that follow 
are used when the machine ts empty of chicks or eggs The 
potassium permanganate method was the first developed and is 
as folloivs The cubic capacity of the machine is figured and 70 
cubic centimeters (2 5 fluid ounces or one half cup) of formalde 
hyde is used for each 100 cubic feet of space This is placed m 
an enamel pan or a glazed crock some^vhat larger than tlie 
amount of fluid For each 1 00 cubic feet of space 35 grams or 1 2 
ounces of permanganate are used This should be poured into 
the formaldehyde Place the container of formaldehyde in the 
machine before pouring in the potassium permanganate, since 
the chemical reaction of die tivo products immediately releases 
the gas, which is very irritating to die nose and eyes of humans 

The second method of fumigating is more economical and 
should be used wherever the design of die machine permits 
Only 40 cubic centimeters of formaldehyde is used for each 100 
cubic feet of space This is one and a half fluid ounces 
Cheeseclotli — two square yards or more for ^10 cc — is used 
The cheeseclodi is usually fastened to a wire hanger, then the 
cloth IS placed in a can and the formaldehyde is poured on iL 
The cloth is dien hung in the macliine The ivarm air of the 
hatcher soon evaporates die formaldehyde and fumigation re 
suits Care should be taken not to get the formaldehyde on the 
skin nor to breathe any more of it than is necessary 

The preceding recommendations are for use when the 
hatcher is empty This strength is necessary to control omplia 
htus and will kill other disease organisms whicli may be present 
Hatching chicks should not be exposed to this strength of fumi 
gation One half this amount is used if chicks are in the 
machine 

Many operators also fumigate two to diree times during the 
tune the chicks arc hatching Chicks should not be e\posed to 
more than one fumigation, howc\er, and unless the clucks 
'vluch have been fumigated and dried off can be removed, only 
one fumigation should be practiced during the hatch It is well 
to folloiv tlie incubator manufacturers recommendations in this 
regard 

If fumigation of the incubator is desired, the same procedure 
can be used, but the amount is die same as for hatching chicks, 
that IS 20 cubic centimeters for the chtcsccloth mciliod ^ggs 
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which have been in the machine for less than three days should 
not be exposed to formaldehyde gas 

An important part oE a sanitation program is to have tlie m 
cubators in a room separate from chicks being brooded and, of 
course, from mature birds It is a very poor practice to have 
battery brooders in the same room or even in rooms near the 
incubators 

A good sanitation program for die hatchery and incubators 
IS a good investment While the program may not eliminate 
all trouble, it can reduce it to a point where it is not a problem 

THE HATCHERY INDUSTRY 

There are approximately 10,000 commercial hatcheries m 
the United Slates During the past 20 years there has been a 
decrease in the number of hatcheries, but the total capacity has 
increased tremendously This trend is continuing Tlie mid 
western area has long been the most important hatchery area, 
but other sections have increased very rapidly and in diese 
other areas, particularly New England, the Middle Atlantic 
Slates, the South Atlantic states and California, the hatchery 
business has become a year round business because of the de 
velopment of the commercial broiler industry As die broiler 
industry expands into die Middle West, there loo. year round 
operation is becoming more important, although the majority 
of the hatcheries have a relatively short season of three to four 
months 


TABLE 28 Relative Importance of Eight Size 
Groups of Hatcheries, 1934 Compared to 
1938 AND 1943 




Nvmbu or Hat 

CHEUCS 

(1 CPOO Ec«» 

I9M 

193S 

1943 

10-9 9 

10 0-24 9 

25 0-39 9 

40 0-59 9 

60 0-99 9 

100 0-199 9 

200 0-499 9 

500 0-ovcr 

4,934 

3,315 

1,274 

895 

576 

294 

102 1 

15 : 

2,867 

3,025 

1,720 

1,262 

896 

541 

182 

40 

2,199 

2,673 

1 693 

1,353 

1,176 

641 

289 

88 

All iize groups 

11,405 

10,533 

10,112 


(U S Department of ^ncultufc.) 
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TABLE 29 Chicks Hatched by Commercial Hatcheries by 
Geographical Divisions (Monthly Percentage of Total 
Sectional Production) 


Mont., 

Nc 

w Fvclano 

Mu>*ATt.ANTlC 

West North Central 

1938 

1940 

1948 

1938 

1940 

1948 

1933 

1940 

194B 

January 

10 4 

77 

73 

6 1 

39 

64 

8 

a 

1 2 

February 

11 9 

11 4 

97 

126 

10 9 

11 2 

52 

33 

5 I 

March 

16 5 

163 

14 7 

24 9 

23 4 

194 

18 8 

18 6 

197 

Apnl 

167 

184 

14 1 

26 1 

26 2 

21 2 

31 7 

32 2 

33 3 

May 

108 

10 I 

10 2 

168 

184 

134 

29 4 

28 2 

25 5 

June 

48 

42 

75 

45 

70 

68 

96 

132 

57 

July 

40 

66 

66 

1 8 

1 8 

45 

8 

8 

1 7 

August 

4 3 

50 

60 

1 1 

1 9 

32 

4 

4 

1 7 

September 

42 

42 

53 

1 4 

1 8 

3 5 

6 

6 

1 7 

October 

5 6 

56 

55 

I 5 

1 2 

35 

6 

4 

1 5 

November 

50 

50 

72 

1 4 

1 3 

39 

5 

3 

1 5 

December 

5 8 

5 5 

59 

1 8 

22 

30 

6 

2 

1 4 

Total 

100 0 

1000 

100 0 

100 0 

100 0 

100 0 

100 0 

100 0 

100 0 


(U S Department of Agnculture ) 


TABLE 30 Chicks Hatched by Commercial Hatcheries for 
^VHOLE United States (Monthl'^ Percentage of Total 
United States Production) 




















wfwm 






El 
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la 
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(U S Department of Agriculture ) 


TABLE 31 Chicks Hatched by Commerual Hatcheries 


Region 

1945 

1946 

1947 

1948 

1949 

1950' 

New England 
Middle Atlantic 
East North Central 
West North Centra] 
South Atlantic 
South Central 
Mountain 

Pacific 

109,446 

148,477 

401,038 

411,040 

262,134 

157,246 

19,786 

111,606 

80,767 

114,991 

299,321 

331,445 

213,745 

132,112 

14,324 

78,833 

88,047 
112,223 
294,826 
330,969 
2Z6,36l 
133,078 
16 120 
87,969 

92,707 
104,076 
269 610 
277,475 
272,961 
131,539 
15,273 
98,249 

115,315 

127,109 

311,751 

322,558 

326,800 

168,460 

19,013 

113,934 

123,698 

129,716 

293,617 

299,940 

369,290 

188,395 

19,658 

113,907 

United States 

1,620,773 

1,265,538 

1,289,593 

1,261,890 

1,504,940 

1,538 221 


* mi nary report. 

(U S Department of Agnculturc) 

In general, hatcheries have been classihed into two groups, 
altliough the distinction between them is difficult to make at 
times The breeder hatchery consists oE a hatchery where a 
large part or all o£ the eggs incubated are produced on the farm 




of the operator of the hatchery This type of operation is found 
m all areas but in the past Iras been more prevalent in the 
Northeast and far West and less common in tlie Middle "West 
The commercial hatchery is usually a somewhat larger unit 
than the breeder hatchery and, in many cases, the hatchery owns 
no breeding stock lUiatsoever It serves as a processor buying 
raiv material — eggs — and turns it into a finished product — 
chicks There are many cases however, where commercial 
hatcherymen run a large breeding farm in connection with the 
hatchery, but only a smalt percentage of the total hatching eggs 
are produced on this farm Likewise, many breeder hatchery 
men buy large quantities of hatching eggs from flocks of their 
own strain, but most of the eggs used are produced by the op 
erator At one time the quality of chicks produced by the 
breeder hatchery was felt to be superior to the quality produced 
by the commercial hatchery Undoubtedly in the early da>5 
of the industry this was true, but at present commercial hatch 
enes arc producing chicks of a quality comparable in every way 
to those produced by the breeder hatcherymen 
The hatchery business is an interesting one and can be very 
profitable if properly managed The foundation of a successful 
hatchery is high quality stock, and individual hatcherymen have 
worked out programs for the improvement of the quality of the 
clucks they produce Many of them participate in the National 
Poultry Improvement Program, which has both disease control 
and breed improvement phases The individual interested m 
ilie possibilities of starting a Iiatchery should consult wiUi the 
oUicial sute agency in cliargc of the plan This agency may 
be connected with the state department of asrriculture, the state 

college, or may be a co-operative 

In areas where chick production is apt to be highly seasonal. 

production being experienced only a few 


months m the 


many liatchcrymen engage in otlier busi 
nesses related to the poultry industry For example, many of 
equipment stores in connection with 
assemble and market eggs and poultry This 
Ihi hrr./> to the commercial hatchery than to 

turn of .. "^‘^['cryman, as the latter usually has the produc 

ogs an breeding stock as an important pliase of his ac 



The individual interested in hatchery production sliould seek 
other information on the industry through studying govern 
ment reports, specialized textbooks on the subject, and the trade 
journals of the industry Over half the hatcheries in the coun 
try are organized into an organization knoivn as the American 
Poultry and Hatchery Federation, and a visit to their annual 
convention can be a stimulating and exciting experience Your 
state agricultural college or local liatcherymen can give you tlie 
address 


SUGGESTIONS AND QUESTIONS 

1 Identify and set a few hatching eggs eacli day for 19 days On 
the 20th day, candle and select a fertile egg of each age Carefully 
make a small opening in the large end of the egg by means of forceps 
or nail scissors, and break away die shell and the shell membrane 
The living embryo can tlien be seen If the eggs are placed m a 
^ertlcai position on a small block and each egg is covered with a 
small beaker or water glass and placed back m the incubator, they' 
imU li\e for a number of days and the de\elopment can be observed 

2 Remodel an old gravity ventilated incubator by replacing die 
top with glass and converting to elccinc heat The embryos pre 
pared as indicated above can be placed m diis machine and it will 
form a display which will attract a great deal of attention Another 
use for the machine would be to set a complete hatdi 20 days before 
a fair or exhibit and give visitors die opportunity of observing chicks 
hatching A special display incubator can be built, m this case it 
should be long and narrow so as to permit more ready observation 

3 Prepare a senes of chick embryos for class observation Take 
incubated eggs of known age (you can use the eviras from suggestion 
No 1), carefully open them and remove the embryo Discard the 
embryonic membranes and yolk and place the embryo in a small 
glass jar and cover widi alcohol or a -1 per cent solution of fonnalin 
Suspend die embryo by a thread, cork the jars, and dip the cork in 
melted parallin to prevent evaporation These standards uill assist 
>ou when you determine the age of dead embryos which are candled 
out during incubation An even better method is to imbed the cm 
bryos in one ol the new plastic materials wlucli can be obtained 
from biological supply bouses 

1 Write to a number of incubator manufacturers for catalogs 
Compare the construction of the maduncs the methotis of supplying 
heat and moisture, the efficiency of use of floor space, die cost, and 
oihei factors to be considered in purchasing an incubator 
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5 lake one of ilic incubators dcscnbcd in a catalog and work 
out a setting and haicliing schedule, cotcnng a three month j>enod 
Show the number of eggs to be set, the percentage infertile, and the 
number of good chicks whidi could be e\{>ected to hatch Deter 
mine hou many males and hens uill be needed to produce the re 
quired number of eggs 

6 Visit seteral nearby hatcheries and liasc the operator tell ) 0 U 
about the details of producing and selling baby clucks and poults 

7 Contact your slate agricultural college for Uie address of the 
official state agency handling the National Poultry Improsement 
Program in your stale Find out the method of organization, the 
percentage of haiclierics ]>arttcipating, die total egg capacity and the 
chick output as compared to the total state output 

8 Buy or rent a small incubator and bring off a hatch Some 
flock owner may be willing to furnish the eggs in excliangc for the 
chicks, or they can be purchased and the chicks sold Keep a com 
plete record of results and expenses 
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CHAPTER 8 

brooding and ‘Ji^ring 


ONE OF the most important tests o£ a good poultryraan is his 
ability to brood and rear good pullets. Unless he can do this 
job well, there is very little chance of his succeeding in the poul- 
try business. Of course, if he is a broiler producer, then his 
testing period is limited to the twelve weeks during ^vhich he is 
brooding and rearing. Since broiler production is_a more 
highly specialized business, this discussion is pointed primarily 
at the person interested in rearing pullets for egg production, 
although the same principles apply in botli cases. 

The more knowledge we gain tlirough research and observa- 
don, die more important we find the necessity of brooding and 
rearing under good conditions. Research ivork at a number of 
experiment stations, primarily tliose in Ohio, Washington, and 
New York, shows diat the effects of good and poor brooding are 
observed six months to a year and a lialf later in die laying 
house. In many cases the Iiigh mortality which may be experi- 
enced in die laying flock can be traced directly to the methods 
under which the chicks were raised. The most important factor 
is contact between chicks and mature birds. For best results 
chicks should be reared in complete isolation, but if this is not 
practicable the brooder house and laying Iiouse sliould be as 
far apart as possible and different persons should care for die 
cliicks and die mature birds. Mortality can be reduced by half 
in mature birds when they arc brooded and reared in diis 
manner. 

WHAT IS BROODING AND REARING? 

If we try to define brooding and rearing ive can say that 
brooding is die period during which chicks need artificial heat 
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The original incubalor and brooder. 
Few people use Ihe hen for this 


to assist in maintaining ilieir 
body temperature Rearing, 
on the Ollier liand, consists of 
the period from the time ulien 
brooding ceases and the tune 
ulien birds are ready for the 
laying house In other uords, 
the brooding period may vary 
from 1 weeks to 12 or 1 1 vseeks, 
depending upon the time of 
the year 

PROVIDE A GOOD 
ENVIRONMENT 
Tlie chief task in brooding 


purpose now ,5 prodding an environment 

of such kind that the chicks 
will have the opportunity of expressing to the maximum the 
desirable economic characters in which the poultryman is m 
terested In furnishing this environment we have to consider 
a number of things including the temperature, humidity in the 
brooder house, the ventilation the type of feed Uiat is provided 
the space allowed the birds and the exposure to disease These 
environmental factors during the brooding period can well de- 
termine the results one obtains from the flock at a later time, 
assuming the chicks come from good stock 
Brooding temperature Temperature is one of the most im 
portant environmental factors during the first few weeks of the 
emcks life When a chick hatches, its body temperature is 
^ incubator from which it is hatched R 

soon begins to rise, however, and within the time of ten days to 
\ weeks reaches the normal temperature of 107° F White 
temperature at a faster rate than do the 
believed that this accounts, in part at 
T ^ greater resistance of White Leghorns to pullorum 
fpmnpr^t ^ chid.s are not able to maintain this body 

fore^hp:i^i-'^*^K assistance of auxiliary heat There 

siirh provided from some outside source, and 

oCments will be discussed in more detail later It has 
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Courteiy Future Farnen of Amertca 

This flock owned by a Massachusetts member of the Future Farmers of 
America has plenty of outdoor range for the summer months. Notice 
the large feeder that eliminates excessive fillings and provides for minimum 
Wastage. The hinged V top keeps feed dry in rainy weather. 

been found through research and experience that the optimum 
temperature for the usual brooders for tlie first week of brood- 
ing is 95® F. This temperature can be varied slightly either way 
without particularly affecting the cluck, but it should not go 
below 90® F. or over 100® F. The common practice is to lower 
the temperature 5 degrees a week until such time as the clucks 
no longer require heat. 

In a few special types of brooding where ceiling radiant heat, 
floor heat, or forced air space heaters are used, lower tempera- 
lures have been found satisfactory. Coal brooders, gas brood- 
ers, and oil brooders are usually regulated so that the icmpcra- 
lure at tlie edge of die hover 2 indies above tlie Utter is 95° F. 
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In electric brooders tlic location of the ihermomelcr is very im 
portant, since there may be considerable sanability in the tcni 
perature under an electric brooder Accordingly, it is tv til to 
follow the manufacturer s directions for the operation of the 
brooder, but if the chicks tend to crotvd together under the heat 
unit the temperature should be niiscd If, on the other hand, 
tiie chicks arc forced out from under tlic hover, the tempera 
ture should be lowered There seems to be no unifonn prac 
tice among the electric brooder manufacturers as to the loca 
non of the thermometer, tlicrcforc, each unit has to be handled 
separately The height of the ihcnnomcicr above tlic litter is 
also a very important factor, as these readings arc dependent 
upon having the bulb about 2 inches above the litter If it i® 
much higher than this, the readings should be higher also, since 
the floor temperature is apt to be lower tlian indicated on the 
tliermometer 

How important is humidity^ Relatively little is known 
about the effect of humidity upon chick growth Apparently 
the chicks can adapt themselves to wide ranges of humidity 
For example, where a coal brooder is used, die house is apt to be 
dry, whereas a tiouse with an electric brooder is likely to have 
a high humidity Chicks seem to grow equally well under botJi 
conditions, but there is little research information available to 
verify this observation The presence of a great deal of mois 
lure in the litter is conducive to the development of coccid 
losis therefore, poultrymen usually prefer to have reasonably 
dry litter The quality of the feathering may be affected by 
too low humidity, but under most conditions this is not a prob- 
lem Chick battery rooms are usually maintained at 60 to 75 
per cent relative humidity 

Fresh air is necessary In most colony brooder Iiouses the 
problem of supplying fresh air is not serious The volume of air 
m the house in relation to die number of chicks and the weight 
o t le chicks is usually wide enough so that very seldom does 
lack of fresh air in the house cause difficulty Occasionally d ^ 
house is too tight and an open flame heater such as a gas oil 
or coal stove is used there may be a lack of oxygen Only m 3 
few cases however, have chicks been lost owing to oxygen starva 
tion or to the presence of large amounts of carbon monoxide 
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or carbon dioxide Since the brooder house is usually con 
siderabiy warmer than the outdoors, there is commonly con 
siderable leakage of air from the outside into the house In 
addition, practically all poultrymen make provision for venti 
lating the house tlirough special ventilators or through regulat 
mg window openings The operator will have to use his own 
judgment as to the amount of ventilation, but it is desirable to 
introduce the air so that tliere are no direct drafts on the chicks 
Ventilation of the poultry building has been discussed in the 
chapter on housing (Chapter 5) 

Good nutrition Adequate quantities of the right kind of 
feed are essential for the proper development of chicks The 
chick does not eat very much feed, and accordingly it should 
have a well balanced ration containing the proper proteins, 
minerals, vitamins, carbohydrates, and otlier nutrient factors 
One usually does not think of feed as being an environmental 
factor, but actually it is one of the most important ones, since 
growth can be determined to a considerable extent by the type 
of feed used A complete discussion of chick rations will be 
found in Chapter 9 

Don’t crowd the ducks Studies have shoivn that the floor 
space available to die chicks can also have a very definite effect 
on growth and mortality If chicks are overcrowded, there is 
more competition for a place at the feed hopper, ^vuh the re 
suit that the chick does not have an opportunity to get adequate 
feed Overcroivding also tends to cause poor feadienng of the 
birds, and mortality, particularly from diseases such as coccid 
losis IS more apt to be a problem As might be expected, 
the space provided will depend greatly upon the age of the 
chicks 

The general recommendation is to allow at least one half 
square foot of floor space for each chick for the first six to eiglit 
weeks This means that in a 12 by 12 foot brooder house con 
taming 144 square feet, 285 to 300 chicks could be started The 
space allowed is partly dependent upon hour soon the chicks are 
to be turned outdoors When the chicks are eight iveeks old, 
they should have tivice as much space This is usually provided 
by removing the cockerels If the chicks are all pullets or all 
cockerels, then one half of them should be moved to another 
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house or range sheller 1C the birds arc alloii ed to rtiii on range 
or out of doors, one square foot per bird is sufficient until they 
are ten or tuelve iseeks of age If the t^cathcr is mild or warm, 
the floor allowance can be continued until the birds arc ready 
to go into the laying house, assuming that there is adequate roost 
space 

If the birds have to stay m the house much of the time, how 
ever, additional space should be provided If the birds are 
reared m confinement, tliey should be given considerably more 
space In a few areas pouUryincn like to rear their birds in 
doors or restrict them to the house and a porch in front of the 
house Likewise, the increasing practice of hatching chicks 
throughout the )ear makes additional housing space sometimes 
necessary If the birds are kept in confinement, they should be 
allowed space as follows 


Age of Chick 
1 to 4 VNceks 
4 to 8 weeks 
8 to 12 weeks 
12 to 16 weeks 
16 to 20 weeks 
over 20 weeks 


Floor Space for Chick 
14 s(}uare foot 

1 square foot 
li /2 square feet 

2 square feet 
214 square feet 
5^ square feet 


Some of the problems which poultrymen brooding birds in 
confinement are apt to run into arc cannibalism and feather 
pulling Where the birds arc too crowded, they show a tend 
ency to pick each others featliers or even to cat each other 
Providing ample space is one of the best ways to prevent this, 
but if this does not serve, then it might be necessary to debeak 
the birds or to use pick guards Debeakmg is done by cutting 
oS a portion of the upper beak by means of a knife or a com 
mercial electric uniL 

Broiler producers can generally follow about the same re 
quirements for space as have been outlined above Xhere has 
been a tendency for these producers to crowd their birds a little 
more, however, and many of them allow only three-quarters 
square foot of space per bird until they are twelve weeks of age 
when the birds run out of doors IE confined, allow between 
three-quarters and one square foot per chick until twelve weeks 
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of age Studies at tlie Delaware and tlie Florida Expeiiment 
Stations indicate that the chicks readied a greater weight if al 
lowed one square foot of space as compared to less space 
The number of birds allowed to the acre for range rearing de 
pends upon the type of soil, the rotation, and methods of man 
agement More birds per acre are permissible if tlie land is a 
■well drained sand or sandy loam as compared to a heavy, poorly 
drained soil If different range is used each year, 400 to 500 
birds per acre is a good number In any case, the feeding 
equipment, and possibly the watering equipment, should be 
moved each week or oftener This prevents bare spots on the 
pasture and an accumulation of droppings It gives the sun a 
chance to dry up the wet spots which are an ideal environment 
for coccidiosis and Avorm eggs 

SYSTEMS OF BROODING AND REARING 
Colony brooding The two methods of brooding and rearing 
chicks are the range system and the confinement system Ex 
cept in specialized poultry areas, the range system is by far tlie 
most popular This method involves brooding die chicks in a 
brooder house and dien, as they become older, allowing them 
to range at will over nearby areas The colony house system is 
particularly adapted to this metliod of management and is ex 
tensively used by both small and large poultrymen It has the 
advantage of keeping the birds m relatively small units and al 
lowing them access to pasture where they can pick up a consid 
erable amount of food It is also very practical because it en 
ables the poultryman to move the liouses from one part of tlie 
farm to another to avoid soil contamination and thus reduce tlie 
chances of the poultry acquiring various types of parasites 
It has tlie disadvantage of requiring considerable land and 
also increasing die amount of labor needed for die rearing of 
die chicks Generally the colony iiouses are placed 75 to 100 
feet apart, and thus considerable time is spent m going from 
one house to the other Some poultrymen meet diis problem 
by keeping the brooder houses close together during the first 
SIX or eight weeks of brooding Then, wlicn the chicks no 
longer require heat and accordingly require less attention, the 
liouses are spread out o\er die range Undoubtedly range 
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A small brooder unit commonly used in southern Colifornia These have 
wire floors, and the chicks are kepi in them for from four to six weeks 
The worm area at the left is heated by eiectricity or gas 


brooding in colony brooder houses will continue to be the most 
important system used on brms where fewer than 2,000 birds 
are reared each year 

Advantages of permanent brooder houses. The confinement 
system of brooding and rearing is increasing in popularity, 
ticularly in areas where commercial poultry production is im 
portant This practice is particularly useful where the birds are 
grown during a period of the year when they cannot be let out 
of doors With the increasing development of year round poul 
try growing, more and more poultrymen are confining their 
birds, parucularly during the brooding period, that is, tlie first 
six to ten weeks The large permanent houses are much more 
economical of labor than are many small colony units scat 
tered over a large area The use of a large permanent house 
makes it possible to use such labor saving devices and equip- 
ment as automatic watering systems, automatic feeding systems, 
a large central heating plant, and feed carriers on trolley rails 
Undoubtedly, where more than several thousand birds are 
raised each year, a large permanent house would be a very 
worthwhile investment from llie' standpoint of saving labor 
i noiher advantage of a large permanent house is that die 
house can be used for other purposes than brooding For ex 
ample, a flock of laying pullets can be kept m it during the ume 
It IS not used for brooding, and when ilie house is needed again 
for brooding, the pulleu can be used to replace die losses m die 
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Couneiy Peoiurlrao a State College 

Training the chicks to use the pasture The fence should be removed a 
few days after the chicks learn their woy bock to the house 

laying house or can be sold It can also be used for broiler pro 
duction when not needed for producing laying stock The 
major reason for the populaiity, liowever, is the fact that a large 
pennanent house does save a great deal of labor With a ivcll 
planned building one individual may care for 18,000 to 20,000 
chicks in a few hours per day, whereas this would be impossible 
under oidinary range conditions 
Disadvantages of permanent houses. There are a few dis 
advantages to tlie permanent brooder liouse which should be 
considered If a disease should gam entrance it is practically 
impossible to prevent its spread to all tlic birds in the house, 
'vlicrcas with the range system, many times the disease can be 
limited to one colony house Another disadvantage is that the 
house IS more likely to be constructed near the otlicr large 
buildings on the farm, therefore the birds will probably be ex- 
posed to contact with mature birds Alihotigh the danger of 
fire has been reduced because of the improvements made in 
beating s>stcms, a fire can cause great loss 

In a few areas, paiticularly where broilers are grown, large 
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Chicki should be trained to perch before the hover is removed. Putting 
the perches under the electric hover will be helpful. 

permanent houses arc used for brooding and the chicks are al* 
lowed to range in front and in the rear of the house. This sys* 
tern is not satisfactory for most pouUrymen, however, partic- 
ularly where they are raising pullets for egg production. Even 
where the house is located on \ery sandy, well-drained soil, 
there is likely to be considerable trouble from coccidiosis and 
parasites after tiie first year. The practice is followed in some 
ar^ where broilers arc important, but even in such places, in 
spite of tlie type of soil and location, considerable trouble is ex- 
pcnenced. It is not recommended for the average poultryman. 

Combi^lion confinement brooding and range rearing. On 
commercial poultry farms a combination of confinement brood- 
mg an range rearing seems to be tlie most satisfactory. The 
nc are started in large permanent units until tliey no longer 
require heat. At that time they are transferred to range shelters 
or (^lony houses on good poultry pastures and are kept tliere 
until Uicy are ready to be housed. This practice enables the 
|>oii ryman to reduce his labor requirements a great deal dur- 
ing liic period when the chicks require the greatest amount of 





These birds are on ihe sun porch on which they were reared. Welded 
l*by.2-inch wire makes a better floor than the poultry netting shown. 


attention. At the same time it permits him to rear his birds 
under range conditions at a lower cost than if he had been re- 
quired to furnisli housing space for all the birds up until ma- 
turity. This system can be used on small enterprises also even 
where colony houses are used. 

Heat units. There are many different types of heat units 
used in colony brooder houses and occasionally these units are 
also used in large permanent houses, but under such conditions 
they are not as satisfactory as a central heating system. It is 
impossible to say which one is best, since fuel consumption and 
labor vary with the different sections of tlie country. 

Fuel Re^juirements per 24 Hours 
Coal Oil Electricity Gas 

20-35 pounds 2-4 gallons 3-7 kilowatt-hours 100-125 cubic feet 

Coal-burmug brooders. The most popular heat unit is un- 
doubtedly tlie coal-burning brooder stove, AVhere possible, 
anihracite or hard coal is to be preferred since it gi\es a more 
uniform fire, does not form as man> aslies and clinkers, and 
does not deposit as heavy a residue on tlic pipes. In selecting a 




s’o'^e Not ce Ihe draft equalizer in the pipe 
fiiel%"^ *** speciol coal scuttle simplifies the 


coal brooder sio\c one should give more attention to the coal 
capacity than to the size of the hover, even tliough most brood 
ers are rated on hover size It is very important tliat tlie stove 
capacity be large enough so that tv>o firings a day will uke care 
ol It under even the most extreme vseather conditions This 
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means that the sto\e siiould ha\e the capacity of at least 60 
pounds of coal The difference in cost between small and laige 
coal stoves is very little and the extra investment is ivell justi 
fied To be assured of replacement parts, one should buy a 
stove from a well know n manufacturer 4 good coal sto\ e has a 
life of 15 to 20 years if the parts which quite often get broken 
are easily obtained 

There are a number of different types of stoves on the mar 
ket, and none of them seems to show any particular superiority 
over the others The most common hover sizes are 42, 52, 56, 
and 60 inches While the stove with tlie largest coal capacity 
usually has the largest Iiover, this is not always true In de 
tennining die capacity of a coal stove, assuming the stove is of 
ample size, allow 7 square inches of hover space per chick The 
area of the ho\er can be determined by the formula - r® or in 
other words, squaring die radius and multiplying by 3 1416 
(3^) Divide the result by 7 and the ansiver ivill be die recom 
mended number of chicks to be placed under the stove Ac 
tually most stoves will take care of more chicks dian diis, pro 
vided the room is of ample size A common practice in many of 
the large broiler areas is to use two stoves in a 24-by24foot 
brooder house and put 1 000 chicks in each house A coal 
brooder with a capacity of 60 to 70 pounds will take care of 500 
chicks in a 16 by 16 foot brooder house If the brooder house is 
only 12 by 12 feet however it would not be desirable to put 
more dian 250 to 300 clucks under the same stove 

Oil burning brooders Fuel oil and kerosene brooders are 
quite popular for colony brooding, since they require consid 
erably less labor than do coal stoves There are two diief types 
Jtvailable One is the so-called blue flame brooder, which 
usually consists of a wick type unit very similar to diat found 
on kerosene oil ranges This type of unit is satisfactory for 
small lots of chicks m mild weather, but is not satisfactory for 
cold weadier or large numbers The odier type of oil brooder 
IS commonly called die drum type, and it may or may not be 
equipped with a hover This type works on die principle of die 
blowtorch except that die oil is not under pressure The iron 
fire pot is so constructed that the kerosene oil or high grade fuel 
ud IS vaporized and then bums with an intense lieat It gives 
off ample heat for large numbers of chicks, provided the floor 
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A homemode electric hover using o 250 watt heot lomp This hover »s 
sotisfoctory for from 25 to 50 chicks 

space IS satisfactory There is somewhat more fire danger con 
nccted tsith the use of oil than coal but a well-constructed unit 
handled correctly should cause no difficulty Here again the 
equipment must be purchased from a reputable manufacturer 
whose products hase been giving satisfaction Inasmuch as 
tins t)pe of stove needs considerable draft, it is usually necessary 
to have at least three or four lengths of two-foot stove pip^ ^ 
lending beyond the roof of the house 

Electric brooders Electric brooders are becoming increas- 
ingly popular There are a number of different types on tlie 
market, as well as some very satisfactory homemade units The 
clcctnc brooder and die oil brooder have the advantage over 
the coal brooder m the amount of labor involved in caring for 
the unit. W here electric current is reasonable in cost, it offers a 
very sausfactory system of brooding The electric brooder can 
be used (or brooding at any time of the year, but some poultry 
men have difficulty in getting satisfactory results during very 
cold wcailicr Tins is because the electric brooder docs not 
heat the house apprccubly, widi the result diat temperatures 
m die house may be very low even though under the hover the 
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An electrtc hover with paper chick guard in place. A is a wooden pin 
that holds the ends of the guard in place. 

clucks are quite comfortable. It is also difficult to keep tlie lit- 
ter dry under these conditions. 

The two main types of electric brooders are tlie natural-venti- 
lated and the forced-draft electric-fan types. The names are 
descriptive. Generally the forced-draft ventilation seems to be 
giving die most satisfactory results. 

The forced draft electric brooder usually draws die air in at 
the top, passes it over a heating coil, distributes it under the 
hover, and forces it out at the edge. This tends to give more 
uniform temperature under die hover. On the odier hand, the 
gravity ventilated unit draws die air in from the side, heats it, 
and then exliausts it dirough the center ventilator. Usually it 
IS safer to put more chicks under a forced-draft unit than it is a 
gravity ventilated type, but in figuring the capacity of any elec- 
tric brooder it is well to allow 10 to 12 square inches of hover 
space rather than the 7 square inches usually recommended for 
the coal brooder. In addition, since die heat is restricted to die 
area under die hover, it is impossible to increase these figures 
very much regardless of die size of die room. Satisfactory liome- 
niade electric brooders can be constructed using heat bulbs. 
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Where clcctnc hrooders are used, inrticularl) uiierc die 
room temperature is bcloiv 50®, feed and water should be cpi 
under the hover for at least the first three or four dajs of brood 
mg IE this IS not done, the chicks will spend all tlicir tune un 
der the hover and will not cat and drmk as they should Mor 
tahty is apt to be high under these circumstances Guards of la 
inch or 18 inch metal or cardboard should be plaecd around 
the hover, close to it and touching it tii a few places to keep die 
chicks from becoming chilled by getting loo far from the heat 
and to tram diem to return to the hover for warmth 

Ventilation of the brooder room is somewhat more of a prob- 
lem with the electric brooder than with the coal or oil brooder 
because very little heat is avadabic for increasing the air move 
raent 

Tl^ood Dnrnuig brooders Wood burning brooders arc used 
to a limited extent where supplies of home grown fuel arc avail 
able They give good results if properly handled but arc not 
very widely used 

Goj imrnuig brooders Gas burning brooders arc very pop* 
ular and are available for use with l>oih natural gas and bottled 
gas Since bottled gas is widely available and docs not ncccssi 
tate keeping die brooders m one location, it is much more 
common than die natural gas connected to a regular service 
line A well-constructed gas brooder is reasonably free from 
danger of fire and requires very little labor The litter m a 
house where a gas brooder is used is usually somewhat drier 
than the litter where an electric brooder is used but not quite 
so dry as where a coal or oil stove is used In many places the 
cost of operation may run higher than that for some of the other 
fuels but because of its convenience and portability it may be 
preferred In figuring the capacity of a gas brooder the cus 
tomary allowance of 7 square inches per chick is followed One 
should be certain that there is adequate ventilation in a gas 
brooder house because, in burning, the gas flame uses oxygen 
so that a constant supply of fresh air must be available Ven 
tiiation should not be overdone, however, as the more cold air , 
that IS introduced from the outside, the greater the fuel con 
sumption will be 

Pennanent heating systems Since large permanent houses 
are usually equipped with one central heating system and since 
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A permanent brooder house with central heating. The pipes are in the 
center of the house. The hover has been removed to show construction. 

many types of fuel are used, to discuss them here ^vould be im- 
practical. ^Vllere such a central unit is planned, tlie poultry- 
man should consult with a local heating specialist and folloiv 
his recommendations so far as the installation is concerned. 
Coal and fuel oil are the most commonly used sources of heat, 
although where gas is available it is very desirable. The most 
common metliod of supplying heat in a large house is by means 
of hot water pipes, usually eight or ten in number, witli a di- 
ameter of 1^ inches, extending either along the sides of the 
iiouse or dotvn the center of the house. The hover is placed 
over this unit to deflect the heat to tlie floor. The pipes may be 
10 to 14 inches above the floor and tlie water is circulated in 
them either by gravity or by circulating pumps. A pump is to 
be preferred because it simplifies control of tlie temperature 
under the hover. A relatively recent development in heating 
permanent houses is the use of floor heat. In this case 3 /^ incli 
li/4 inch iron or copper pipes are laid on die floor approx- 
imately 12 inches apart and are then covered tvith 2 to 3 indies 
of concrete. The entire floor becomes warm and a hover is not 
necessary. This system is commonly called a radiant-heating 
system, but actually “floor heat” is a better term. The cost of 
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style of used with some hot water permanent brooder houses, 

e ver wi be filled with shovings which serve as insulation, ond the 
space IS available for use by the chicks 
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installation o£ a unit of tliis type is high, and it is used primarily 
where the brooder unit is used nearly the year round. Thus 
far its use has been limited primarily to raising broilers, ducks, 
and turkeys, but it can be used for the production of laying 
stock also. One disadvantage of die system is that die operator 
has to determine optimum temperatures, and this may vary for 
different chicks. Persons who have been using this system in- 
dicate that it provides a real saving in labor from the standpoint 
of cleaning, since die litter is kept dry, less litter is required, and 
there is also some evidence that less coccidiosis occurs because 
of the dry litter. Experience has indicated, however, that it 
does not eliminate die danger of the disease.' 

A number of installations have been made in which hot air is 
used as a source of lieat for brooding chicks. There are tivo 
common methods used to provide the heat: a heat diffuser is 
used, such as one finds in large factories and auditoriums; or, in 
a few cases, a duct system very similar to that used in home heat- 
ing is installed. In general, there is a great deal of interest in 
low-cost heating installations for large pennanent units, and 
undoubtedly there will be a good many developments in diis 
field in the next few years. 

Use of die battery brooder. Another phase of confinement 
brooding whidi should be considered is that of battery brood- 
ing. Battery brooding has never been particularly popular in 
tliis country except in a few areas in the Soudi, although it is a 
common practice in Great Britain. In this mediod the birds 
may be kept in batteries until they no longer require heat, and 
then they are transferred to floor pens. In a few instances 
poultrymen widi equipment of this type have used batteries 
from die time the chicks were a day old until they had finished 
their laying period. This practice is very rare, however. Tlie 
most common use of the battery on poultry farms is for starting 
purposes. The chicks are plac^ in the iviie-floored battery for 
one to two weeks and then are placed in die floor pens. The 
chicks get off to a better start, with lower mortality, in batteries 
for die first few weeks than if the chicks ivere brooded under 
ordinary floor conditions, but most poultrymen do not con- 
sider the extra investment justified on this basis alone. In 
addition, difficulty may be experienced in training die chicks 
to use the hover as a source of heat. 
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Ch ck itarting bottery sot sfocfory for the firjt few weeki. Proct colly oil 
batteries are electrically heated but should be ploced in a room where the 
temperature is about 70'^ F 

1£ birds aji^l ept in batteries until they arc six or eight tsceks 
of age It IS rather difficult to transfer them to floor pens since 
they have had no opportunity to detclop immunity to coc 
cidiosis The same is true if the chicks are reared on any other 
type of wire floor As a result chicks transferred from batteries 
or other svire floored pens to floor pens are usually handicapped 
for a sseek or ti\o and they might actually experience con 
siderable mortality With tlie development of the sulfa drugs 
for the control of coccidiosis part of this difficulty has been 
overcome Under most conditions of practical poultry manage 
™ WK ^ probably not justified 

lie batteries are not used very extensively on most poultry 
It is well to be familiar with the equipment involved 
The most common battery is the starting battery where clucks 
can be kept for tv\o to three weeks The limiting factor de- 
termining how long the battery can be used is the amount of 
head room and the size of the wire mesh floor If chicks are 
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kept on small mesh floors too long, the flooring ivill eventually 
clog up with droppings and many of the advantages of tlie bat 
tery will be lost These batteries customarily have a heating 
unit, usually electric, in each deck of the battery Tlie tempera 
ture can be controlled, and a temperature of 95° F. is commonly 
recommended for the first week, with a 5° F drop each week 
thereafter This type of battery must be kept m a room ivhere 
the air temperature is 70° F to 75° F , since the heating unit is 
inadequate to furnish heat under lower room temperatures 
If chicks are kept in batteries longer tlian three weeks, the 
customary practice is to use wliat are called unheated batteries 
This type of battery has no heat unit but it should be kept in a 
room where the temperature is around 75® F This type of 
battery has larger mesli wire floors and more head room, and 
the space per bird is increased considerably These mterme 
diate batteries can be used from three Aveeks to eight weeks or 
more, and then the birds are transferred to a larger battery 
unit The fact tiiat the chicks require so much more space as 
they grow older has been one factor reducing die popularity of 
batteries The investment required to brood a large number 
of chicks m batteries is considerable The following chart in 
dicates die amount of space tliat should be provided for each 
chick in batteries at different ages 


Age of Chick 
First week 
2-3 Aseeks 
4—6 A\eeks 
7-9 Aseeks 
10—11 A\eeks 
12- A\eeks 


space per Bird 
8-9 square inches 
16-18 square inches 
2214-25 square inches 
31i/^-35 square inches 
44-49 square inches 
53—59 square inches 


Occasionally a lOom type battery is used from die beginning 
\Vhen this is done, the individual battery units do not IiaAe die 
source of heat, but the brooding temperature is maintained by 
a high room temperature Thus for starting chicks it Avould be 
necessary to keep diem in a 100 m Avhere the air temperature is 
at least 90® F and then transfer them to other rooms at a later 
date or loAver the temperature This system was used to some 
extent in die development of the battery but is seldom used 
today 
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There are a few broiler plants winch make use of the battery 
system for raising birds, but the floor systems seem to be more 
popular The greatest use of batteries is found in warmer sec 
lions of die country, particularly in soulliem California Here 
poultrymen find tliat supplementary heat beyond four or fne 
weeks IS unnecessary and the chicks can be placed in batteries 
out of doors with only a light shelter to protect them from tlie 
sun These birds are usually kept in laying cages as adults 

EQUIPMEN 1 

The proper selection of feeders can sa\c both labor and feed 
At least three and preferably four different sizes of feeders are 
desirable for chicks from the time they are a day old until tlic 
time they are ready for the laying house It is poor economy to 
sa\e money by using too few feeders or particularly too small a 
feeder Feeders should be of such design that the chicks cannot 
get into them, but should be large enough in capacity so tliat 
the birds will not require too frequq:nt feeding Where grain 
and pellets are fed, a hopper style which will hold feed for a 
week or more is satisfactory, but mash is much better fed m 
open feeders since it tends to clog the self feeding types In 
New England a fairly common practice is not to use any feeders 
on the range after the birds are eight weeks of age Grain and 
pellets are fed directly on the ground and may be distributed 
by means of a lime spreader on the back of a truck or tractor 
For a small lot, they could be distributed by hand from a bucket 
or pail On rainy days no pellets are fed since they break up 
and would be wasted People who have used this system like it 
quite well since it encourages the use of the poultry pasture by 
the birds There is some question, however, that it might take 
more labor than the customary method of having feed hoppers 
which will hold enough feed for three or four days Where tins 
system is followed it is usual to feed pellets in the morning and 
grain late in the afternoon 

There should be ample feed hopper space for most of the 
c lie s to feed at one time The customary recommendauon is 
one inch of hopper space for each chick up to one month of age, 
two inches for one month tp two months, and an extra amount 
from then until maturity Ample feeder space will allow most 
of the chicks to feed and thus prevent the larger, more aggres 
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Three sizes of homemade chick feeders. These, together with a ronge 
hopper, ore desirable if one wishes to reduce feed wastage. 


sive birds from depriving the smaller stock of their feed require- 
ments. Considerable feed is svasted by having feeders too small 
and also by putting too much feed in the hoppers. It is much 
better to provide extra hoppers and fill them only two-thirds 
full. 

When starting chicks, a large number of small fountains 
sliould be provided, for example, one quart unit to each 50 
chicks. After the first few days tliese can be replaced by 2- or 
3-gallon containers. The object of tlie small fountains is to 
enable the chicks to locate the water readily. 

A large amount of labor can be expended in carrying svater to 
a flock of birds, and it is highly desirable to have running water 
with an automatic valve in a permanent house and on the range^ 
wherever possible. If tliis system is not practical, then a large 
reservoir, such as a 55-gaIIon drum or barrel, should be pro- 
vided since it could be filled up once or twice a week by means 
of a barrel or tank on a truck. An automatic valve or pan could 
be attached to such a barrel and tlius much work would be 
eliminated. The watering equipment sliould be placed on a 
wire stand since there is certain to be some spillage and leakage. 
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A flocrless brooder house and range shelter. 

Conditions under a water pan are quite conducive to tlie de- 
selopment of coccidtosts, and a wire stand will help keep tlie 
birds from getting into the wet litter or soil. 

BROODER HOUSES 

The housing equipment for brooding and rearing is an im* 
poriant part of the poultry enterprise. Much of what has been 
said about poultry housing applies to brooding and rearing 
equipmenL The tliree types of buildings included in a brood- 
ing and rearing enterprise are the colony brooder house, the 
permanent brooder house, and die range shelter. 

Colony brooder houses. There are many different designs 
of colony brooder houses, and no one design seems to be out- 
standingly superior to the others since they all have dieir ad- 
v'anuges and disadvantages. Generally die colony house is 10 
by 12 feet or 12 by 12 feet in size. Larger houses are satisfac- 
lory, but dieir increased size makes moving them difficult. One 
of the advantages of a colony brooder house b its portability, 
and the size should be kept down so that die house can be 
readily moved by a tractor ora truck. 

Range shelters. What has been said about brooder houses 
also applies to range slieltcrs; that is, they should be well 
enough constructed to stand frequent moving but should be 
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A practical A-style range shelter. The floor 1$ removable. 
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lieht enough to be easily mo\ed Considerable \ariabihty ap- 
pears in the types of range shelters used on many farms ^ re 
oards both size and design Some poultrymen like a light 
eight shelter, providing space for 50 to 60 birds, which can e 
mo^ed by hand Others go so far as to build shelters which can 
hold 200 to 300 birds A majority of the poultrymen, however, 
prefer a shelter 8 by 9 feet or 9 by 10 feet, providing space for 
125 to 150 birds Most range shelters are equipped with wire 
floors, preferably 1 by 2 inches or 1 by 4 inches welded wire, so 
that the birds cannot have access to the droppings If the shel 
ters are moved to another range each year, however, wire floon 
are not essential although they are desirable \Vhen the shel 
ters are left on the same land year after year, some poultrymen 
place a wooden platform under them so that the droppings are 
kept off the ground 

Permanent houses Permanent brooder houses are of many 
sizes and styles but, in general, their construction is very similar 
to that o! a laying house except that perches are not provided 
and some source of heat is added In common with other poul 
try buildings, permanent brooder houses are becoming deeper, 
and a number of them m use throughout the country are 60 
feet deep There is at least one that is 100 feet deep, but tins 
size IS unusual Many of the larger producers are using two-> 
tlirec , and even four story buildings for brooding Many of 
our early poultry buildings were only 16 or 20 feet deep, 
whereas today they are 30 40, or 50 feet deep On farms where 
these shallow houses are available, many poultrymen have 
found It practical to convert them to permanent brooder houses 
and construct new lading houses 


SOME F\CTORS TO CONSIDER IN SUCCESSFUL 
BROODING AND REARING 
Besides the points already discussed, many other factors con 
tribute toward the success of brooding and rearing chicks 
S)stcms of feeding There are many different s)stems of fe^ 
mg clucks and growing stock, and while many poultrymen feel 
that their particular system is Uie best, experimental work has 
not been able to demonstrate any marked superiority of one 
system over the other The results one gets are more likely to 



be tlie results of the quality and quantity of tlie feed radier tlian 
the method by which the feed is fed 
The two chief methods of feeding aie free clioice and re 
stncted In the case of free-choice feeding, masli and grain, or 
pellets and grain are kept in front of the birds at all times and 
they are allowed to select the feed they prefer Witli restricted 
feeding the poultryman decides how much gram and mash tlie 
birds should have and feeds them that amount Advocates of 
tlie restricted feeding system believe that they grow better birds 
under this system, but experimental data show tliat there is 
little difference betiveen the two Actually restricted feeding is 
seldom started before tlie birds are six to eight weeks of age 
The customary method of feeding chicks is to keep a good 
starting mash in front of tliem from the time they are a day old 
until they are six weeks of age At that time small amounts of 
gram are added to the ration, either by sprinkling it on top of 
the mash or by feeding it m the litter Tlie free<Iioice feeder 
continues this system, and eventually a hopper of gram and a 
hopper of mash are kept in front of the birds and they select 
their own food The restricted feeder usually feeds mash or 
pellets in the morning suflicient to keep the birds feeding for 
an hour or so and then feeds heavily on gram at night If the 
birds are running on good pastures, there is an advantage in the 
restricted feeding in tliat it forces the birds to cat more of the 
pasture grass The system is not satisfactory, however, where 
the birds are brooded m confinement, since the absence of feed 
tends to encourage cannibalism 

Broiler producers and others who raise heavy breeds have 
found It desirable to feed cracked gram for the first few days of 
the chick's life and then go to all mash feeding Observations 
show that, ivlien this is done, there is less pasting up’ of tlie 
chicks The reason for this is not kiioivn and tliere is no evi 
dence that pasting up has any harmful effects on the growth and 
Viability of tlie chicks, but it is generally considered an unde 
suable condition Many poultrymen start feeding fine grit very 
early in tlie cluck s life and furnish it m unlimited quantities 
thereafter Grit seems to promote better gizzard development 
and possibly increases feed utilization, but it is not an essential 
Item of management 
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Thew broilers will soon be ready for >he pan. The North Carolina b®/ 
pictured roised the birds as a profitable, supervised forming project m 
vocational agriculture. The study of scientific methods of poultry manage- 
ment in the classroom, along with practical application on his home 
equipped him with the knowledge necessary for poultry farming on o fu 
scale. 

With free-choice feeding, as the birds become older they 
tend to eat more grain and less mash, with tlie result that the 
total protein intake of the ration drops from the 20 per cent o 
the chick ration to 14 per cent by the time the birds are four 
months of age. This seems to be satisfactory, because continu- 
ing the high protein diet throughout the brooding and rearing 
period would not pay for extra^ expense of tiiis type of ration 
unless lire birds are to be marketed as broilers sveighing from 
to ^ 1/2 pounds. 

Good chicks are worth the difference. It is extremely im- 
portant to start with the best chicks available. While there is^^ 
wide variability in the costs of chicks, one should not economize 
on price. 
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While five or ten cents per chick looks like a large difference, 
if one thinks in terms of the probability of a few more eggs or a 
little more rapid growth of die higher priced chicks, the dif 
ference in the first costs becomes relaavely unimportant The 
desirable characteristics of rapid growth, high production, good 
feathering, good egg size, and good viability are all inherited, 
and, i\hile they are affected by die conditions under which the 
chick IS grown, unless these characters are inherited, even die 
best management cannot make good birds out of poor ones 
The cost of rearing good and poor stock is essentially die same 

Chicks should be free of pullorum disease. It is also ex 
tremely important that chicks purchased should be free of pul 
lorum disease This disease probably causes more loss in chicks 
than any other, and it is entirely avoidable if the poultryman 
insists on having clucks produced by hens ivhich have been 
tested and found free of pullorum Nearly all states have of 
ficial pullorum testing programs, and, in addition, practically 
all poultrymen not participating in the official program carry on 
their own testing program In the latter case it is necessary to 
communicate \vith the producer and find out what he is doing 
to control pullorum 

When should chicks be started? Until relatively recently 
practically all chicks raised for the production of egg laying 
stock i\ere hatched in the spring months However, poultry 
men have found profit in rearing and housing die pullets at 
other seasons of the year and there is a trend toward earlier 
hatclung This trend is caused by egg prices during the last 
SIX raontlis of tlie year. At diis time prices are at their highest 
and it IS desirable to have as high a percentage of layers at this 
period IS possible This means that chicks must be hatched in 
January, February, and March if they are to lay a high percent 
of tlieir eggs in the late summer and /all months 

Most of the pullets will come into producuon between six 
and seven months, and one should figure back from die time 
"hen he wants high production to determine die date of hatch 
brooding chicks during the cold mondis of January, rebruary, 
^nd March is a little more difficult, but the production ob 
mined from pullets hatched during this time will more than 
make up for the extra time and expense Many commercial 
pouhrymen have two hatches a year, widi one lot being pro- 
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duced in January and another m late March This plan en 
ables them to raise twice as many birds with tlie same amount 
o£ brooding equipment and gi\cs them a more unifonn e^ 
production throughout the year In any case, e\en the sinal 
poultryman should a\oid ^Iay and June hatches, since tliese 
chicks seldom do as well as the earlier liatched chicks and, more 
o\er, they usually do not come into production until late in the 
fall or early in the winter when egg prices have begun to de 
crease 

How many chicks do you ne<^? A number oE factors wall 
determine how large the cluck order should be each year Of 
course the space for brooding and housing are die limiting 
factors The problem of the percentage of die flock which 
should be replaced each year is also to be considered On the 
average, most poultrymen plan to replace from two-thirds to 
three-quarters of their laying flock each year The remaining 
hens are culled and enough puUcts are raised to bring the flock 
to full size The practice of replacing the enure flock each year 
u becoming more popular and is becoming almost a universal 
practice on commercial farms where the heav 7 breeds are kept 
A mature heavy fowl may be sold at almost the cost of replacing 
her widi a pullet, and since production drops very sharply the 
second year, u is usually more profitable to use all heavy breed 
pullets In the case of the Leghorns, however the market v alue 
of the fowl IS much less than the cost of raising a pullet to re 
place her and for Uiat reason many poultrymen keep their best 
hens for a second laying year even though their ego- production 
will be considerably lower than that of pullets 

Straight run or sexed chicks If one purchases unsexed 
chicU they will usually average about 50 per cent cockerels and 
50 per cent pullets Occasionally this will vary somewhat one 
way or the other Cost account figures on New York farms 
shovv that straight run chicks may be raised more cheaply than 
sexed pullets, in spite of Uiis fact, the majority of poultrymen 

alihnimh the t t 1 ^ study shows the same differences 

although die total cost per pullet is twice as great 

Si^ed pul cts usually cost twice as much “ the straight run 
clucks plus the cost for sexmcr ti, c ^ straigni 

because the surplus cockerel aTe 

plus cockerels are usually disposed of without 
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TABLE 32 Cost of Raising Pullets, 80 Poultry Farms, 
New York, 1940-41 



Sexto PnjfT j 

Stxakiht xlx 


LiKht 

Breed* 

Hejvy 1 
Breed* 1 

Light 

Breed* 

HettT 

Breed* 

d*wnbeT of farms 

Chicks stalled per farm 

Pullets raised per farm ‘ 

i 25 

1 1,214 

1 000 

11 i 

1,291 1 
952 1 

30 

2,881 

1,071 

14 

2 180 
721 




Feed 

Labor 

Chiclu 

Use of buildings and equipment 
All other costs 

Total 

Reluriu, olker than tvlUu raised 
Cockerels 
All other returns 

Total 

Ml cost per pidlti 


‘SotetOtSe*. 
7^ (2) ■ looser p 


0 51 

0 69 

0 67 

0 90 

0 22 

0 26 

0 27 

0 37 

0 28 

0 24 

0 33 

0 32 

0 06 

0 08 

0 09 

0 10 

012 

0 10 

0 13 

0 20 

1 19 

1 37 

1 49 

1 89 

0 03 

0 03 

0 45 

0 90 

001 

0 02 

0 02 

0 03 

004 

OOh 

0 47 

0 93 

1 15 

1 32 

1 02 

0 96 


«“iufiey r«d<j^ tbc i 
h«*vr breed* Oun oo th«e vaih Ugh« 


M pracucsU)' U 


>r both bteed*i 
•y the 


cash mum In the case of the heavy breeds tile pullets can 
usually be purchased For about one and a half tunes the cost 
hrnd n'?" cod-o-cls can be marketed as 

•*“ "'■= ^m-ghtrnn cLks. their 
S^e P“«''cyn.en find that they can 

m ennl u’' ^ Po^’bly a little less intestment 

brcT250? ?“u’' ’'■"S chicU One can 

un^l emh, 1 ’’ r “ f“°t colony house up 

m a rant . T, ^e extra pulled 

m a range shelter If straight run ch.cU uere onrchasM. mo 



to figure on buying 21 /^ straight run chicks for each pullet one 
expects to house in the fall This takes care of the fact tiiat half 
tlie lot will be cockerels and tliat tliere will be some mortality 
and culling If sexed pullets are purchased, buy about 
chicks for each pullet one expects to house Thus, if a poultry 
man plans to Iiouse 100 pullets, he should purchase about 250 
straight run chicks or 125 sexed pullets 

Poultry pastures. Poultry are raised on all types of soil, but 
if tliere is any choice, one would select a sandy or gravelly loam 
This type of soil will grow a good pasture and at the same time 
^vill be IV ell drained Good pasture kept moived will reduce 
tile cost of growing pullets from 5 to 15 per cent, depending on 
how tile pasture is managed and how the birds are fed The 
pasture should be moived frequently so as to promote the 
growth of the young, tender, green grass or clover In order to 
obtain maximum consumption of die pasture grass, feed must 
be restricted, and many poultrymen do not feel that die prac 
tice IS worth ivhile If it is followed, however, the restriction 
should not exceed 15 per cent of die normal feed consumption 
The easiest way to control the amount of feed is to hand feed 
mash in die morning and the gram at night Anodier saving 
through the use of good pasture is that the growling ration does 
not have to be of as good quality as when the birds are confined 
or grown on poor pasture Where die poultry brooder house 
or range shelter is moved from one part of the farm to the odier 
each year, 600 to 800 birds per acre may be raised If die house 
or shelter is to be kept m the same pasture m successive years, 
die number of birds should be limited to 400 or 500 per acre 

Many poultrymen raise their birds on alfalfa pasture, and diis 
IS quite satisfactory although a mixture of 1 or 2 pounds of 
Ladmo clover and 10 pounds of bluegrass sowed at die rate of 
^2 pounds to the acre will give better results since diese are 
more palatable 

Poultry pastures should be on well-drained soil as described 
previously In addition, heavy, dense shade is undesirable since 
diere is more apt to be trouble widi parasites and coccidiosis 
nnder these conditions In the past an orchard w'as considered 
^ good place to grow pullets, but it has been found more de 
sirable to have die birds on open pasture and dien to provide 
artificial shade or plant sunfiowers or com in rows 
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Pastures mowed frequently will give returns Some poultrymen use th® 
cuttings for hay, others mow more frequently and leove the clippings on 
the ground 


Heredity, environment, or both The results one gets with 
chicks depend on two major things environment and heredity 
If you are producing broilers, then growth and feathering, to 
gether with low mortality, are the important factors Under 
environment there are many items to consider Nutrition and 
disease have already been mentioned In addition, the temper 
ature and the time of the year are important factors in growth 
rate Generally speaking, chicks grow better at cooler tempera 
tures than they do at warmer temperatures For tins reason, 
the poultryman knows that his chicks hatched in March and 
April will grow much more rapidly than those hatched in May 
and June The high temperatures experienced during the 
summer tend to depress growth, and for broilers this might be 
important since the birds are usually marketed at twelve to 
thirteen weeks of age Quite often pullets will ultimately reacli 
the same body weight, but the growth is delayed until cooler 
temperatures are experienced Inadequate nutrition or the 
presence of disease or parasites also depress growth and will re 
suit in an inefTicient, unevenly developed flock 
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Range shaoe is used where natural shade is not available The legs fold 
for winter storage 


The important part heredity or inheritance plays in results 
IS quite often overlooked Most of die dungs in which tve are 
interested in a flock of poultry are detennined by the inherit 
ance of die birds Of course we seldom expect White Leghorns 
to weigh as much as Rhode Island Reds or Barred Rocks, but 
there is also considerable variability widiin the breed For 
example, some strains of Barred Rocks grow rapidly, others 
grow slowly Likewise, mature body weight of these strains 
differs considerably 

BROODING AND REARING MAN AGEMENT 
Getting ready for the chicks One should start to get ready 
for die chicks well m advance of die time when diey are ex- 
pected The first job is to clean die brooder house thoroughly 
tf It has not already been done This job is more important 
than disinfecting die house, but the two processes togedier are 
even better The house should be washed down with water 
and scrubbed out well A lye solution makes cleaning some- 
what easier 

A recent development in brooding has been the reuse of the 
litter which has already been used for rearing a Hock of chicks 
This IS directly contrary to what has been the practice in the 
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past when cleanliness was considered an essential Results un 
der experimental and practical conditions have been reasonably 
satisfactory, but there is little evidence to indicate that 
chickens can be groivn under tins system than under the old 
method, provided a good ration is us^ in both cases There is 
danger of blinding tlie chicks if excess ammonia is' released 
from the litter If a poor quality ration is used, chicks will do 
better on old litter since apparently it furnishes certain vita 
mms through bacterial action Perhaps this new system should 
be a\oided unless one is an experienced poultryman or until 
more is knoun about its limitations and dangers 

After thorough cleaning, the walls and floors should be dis- 
infected with a creosote solution Since these solutions \ary 
considerably in their strength, it is well to follow the manu 
facturer s directions At this time also the perches and roost 
supports should be painted with carbolmeum or crankcase oil 
A 5 per cent soluuon of DDT and kerosene is also quite ef 
fective The purpose of this treatment is to control the red 
mites It IS an unusual poultry house that doesn’t have a few 
of them present Be careful when using the carbolmeum and 
creosote disinfectants, since they are apt to burn the skin This 
treatment should be done well in advance of the time the chicks 
are expected, since fumes from die disinfectant or carbolmeum 
occasionally will cause mortality among the chicks 
The heating apparatus, regardless of its kind, should be over 
hauled and operated for a short ume to be sure that it is in good 
working order Delay may result m inability to get replace 
ment parts The thermostat should be checked to see if it is 
operating normally Many different products can be used for 
litter, but v\ood shavings, sugar-cane fiber, ground com cobs, 
and finclv cut straw are generally preferred They should be 
free from dust and mold It is desirable to keep the poultry litter 
dry A common practice has been to add additional litter as the 
original litter becomes broken up This results in a deep, 
built up Utter which need not be changed during the brooding 
and rearing period Observation indicates that a deep, dry 
htlcr which may contain considerable amounts of droppings is 
belter Ilian a fresh Iiitcr which is thin and which readily be- 
comes damp This practice is contrary to what has been used 
for many years, but it sccmstobcgivingvery satisfactory results 
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Starting the chicks. During tlie first three or four days to a 
i\eek, chicks should be confined to the brooder area by means 
of a chick guard This can be of metal, half inch hardware 
cloth, or corrugated cardboard This guard is usually 15 to 18 
inches high and is placed m a circle around the hover so as to 
keep the chicks near the heated area If electric brooders are 
used, the guard should be of a draftproof type, such as metal or 
corrugated cardboard If gas, wood, or coal brooders are used, 
die wire mesh is quite satisfactory Whth electric brooders tins 
guard should be placed witliin 6 inches or I foot of the edge 
of die hovei, one portion of it touching the hover Witli die 
other types of brooders, the guards can be 2 to 3 feet from the 
edge of die hover This distance should be increased gradually 
as the chicks become trained to use tlie hover, and the guard 
can be remo\ed entirely at a week or ten days Many poultry 
uien place cardboard or metal in the corners of the house to 
prevent the chicks from piling up, or place tlie Utter m the 
corners to serve tlie same purpose 

The small feeders should be placed spokelike under the edge 
of the hover In die case of the electric brooder, the feeder 
should be under the hover for die first few days Later on, die 
feeders are moved out from under the edge of the hover and at 
a week or ten days should be replaced widi larger feeders 
Some poultrymen feed the birds on egg flats during the first few 
days to encourage tliera to eat Allow one 24-inch feeder and a 
1 quart water fountain for each 50 chicks 

If die birds are to be reared on range, they should be given 
access to the ground as soon as possible, as determined by the 
weather A low fence can be placed in front of die house and 
feed and water placed m the yard to encourage die chicks to 
come outdoors Within a few days to a week diey will have 
learned how to return to die house, and dien the fence can be 
removed and tlie clucks allowed to range The original yard 
should be about the same floor area as die brooder house 
ttself 

There are a number of management factors to consider dur 
*ng tile rearing period These include separaang the cockerels 
from the pullets, vaccinaung for such diseases as fowl po\ and 
castle disease, and possibly dubbing die cockerels (reniov 
^8 the combs and wattles to prevent freezing) 
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A commercial electric brooder ready for boby chicks. The feeders and 
waterers are under the hover and the chick guard is drown close. 

Separating the sexes. It has been pointed out earlier that 
one purpose in separating the sexes at eight to twelve weeks is 
to give the birds more room. Another reason is that the larger 
males dominate the pullets and prevent the latter from obtain- 
ing enough feed. Then, too, the birds begin to mate and the 
smaller pullets are likely to be injured or killed. IE some of 
the cockereb are to be retained for breeding, the best ones can 
be allowed to run with Uie pullets, but not to exceed the ratio 
oE one cockerel to nventy pullets. If the cockereb are kept by 
themselves they will fight and some will be killed, but this b 
the general practice on most farms. 

Vaccination. Vaccinating b an important part of the dbease* 
prevention program on many farms. The most common dis- 
eases controlled in this ivay are fowl pox and Newcastle dbease. 
In a few areas a program of immunization against bronchitis 
and lar^ngotracheitb b also followed. The usual age for vac- 
cinating for all of these b between the tenth and sixteenth 
rveek. 

Dubbing. In the areas where the temperature in the poul- 
try house b apt to go below 15® F., a quite common practice b 
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Bringing pullets to the laying house. A low-wheeled trailer is useful on 
any farm. 


to dub the breeding males to prevent freezing the head fur- 
nishings. The removal of the comb and wattles is best done 
when the birds are about eight to ten weeks old. A warm, dry 
day should be selected. The comb and wattles are merely cut 
off by means of shears or scissors. There ^vill be little or no 
loss of birds from die operation and it is a good insurance 
against frozen combs and wattles during die cold weadier. The 
practice is also followed where there is no danger of freezing 
because it reduces the loss from fighting. 

SUGGESTIONS AND QUESTIONS 

!• Draw plans of an A-type range shelter, ivork out a bill of mate- 
rial, and construct a scale model. The building of the model will 
enable you to find ^\ays of impro\ing the construction dirough sim- 
plification and loiNcring costs by using material of a size which re- 
duces waste. It may be desirable to build several models before 
Undertaking the construction of a full-size unit. 

2. Obtain plans of colony houses and permanent brooder houses 
from your state agricultural college, using local prices, detennlne 
die cost of a coinpaiable brooding capacity. The same procedure 
should be follovNcd for comparing costs of the heating equipment 
using cbal. oil, and electric brooders and a pennaneiu heating sys- 
tern. 

3. Visit six or more farms in your area wheie farm flocks of 75 to 
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200 hens are kept Prepare a record sheet and record the methods of 
brooding used, the sue and style of house the floor space per chick, 
the heat unit used, the distance from the laying house, and other 
points of importance How do your findings compare with the ma 
tenal discussed in the previous ^apter? If possible, repeat the sur 
\ey on a feiv commercial poultry {arms 

4 Prepare an inventory of equipment and housing needed to rear 
250 straight run chicks Determine how much feed will be needed 
and the cost Dispose of the cockerels at nine weeks if they are Leg 
horns and at twehe weeks if they are one of the heavy breeds 

5 Write to poultry equipment manufacturers and obtain cata 
logs Compare the equipment as regards specifications and prices 
Addresses may he obtained from poultry journals Visit local deal 
ers who stock different makes of equipment and compare the ap- 
parent quality of the lines 
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HOW A CHICK GRO^VS 


the aim of a chick ration is to produce normal growth. 
Growth or the tveight of a bird is a reliable measure of its 
health and condition. Furthermore, weight is a measure which 
can be easily obtained and can be used as a guide in feeding. 

Normal growth refers to tlie weights, limited by inheritance, 
which tlie birds sliould attain when kept under favorable condi- 
tions. It is necessary to keep in mind, however, tliat the rate of 
growth is subject to variation, depending upon breeding, man- 
agement, and environmental conditions. Hence, there art defi- 
nite standards for each variety or strain which has a different 
Weight at maturity. . , , 

The rate of growtli of chickens conforms in general to the 
same principle of growth shown to be true for otlier anirnals, 
namely, that growtli is greatest in die earliest period of life, 
decreases rapidly for a time, and tlien more slowly as maturity 


IS approached. . „ , . c 

The Eeedmg and die management influence die rate o 
growth at different periods. Rations low in protein will result 
in slow early growth o£ the chick. This can be made up w.diin 
certain limits in later periods, however, so 
breeding die final mature weight oE such ducks wi p 

proximately die same as oE chicks whidi grew faster at die 

^tart. in which case later growdi is ceintive y n°5 ^.^JifFerent 

Actual weights which will be readied by chicks at different 
=ges vary with the breed, rations, and die conditions under 





which they are reared Chicks conRned, especially in batteries, 
will grow more rapidly than chicks running outdoors 

Growth information for chicks reared on range is presented 
m Tables 33, 34, and 35 


TABLE 33 Average Biweekly Weights of Chicks at Cornell 
University Agricultural Experiment Station (1932) 


Age 

Single-Comb I 

White Lechobns I 

Ameeican 


Cockerel* I 

PulUu 1 

Cockerel* | 

Pi 

illeti 



/t.™ — - 



Pounds 

Oti-rrl 

Peundl 

Ouncit 

Day old 

0 

t 4 

0 

1 4 

0 

1 4 


1 4 


0 

35 

0 

3 1 

0 

30 



4 weeks 

0 

77 

0 

62 

0 

74 


0 & 

6 weeks 

0 

13 1 

0 

10 8 

0 

15 3 



8 weeks 

1 

5 3 

1 

1 4 

1 

8 S 



10 weeks 

1 

14 3 

1 

73 

2 

1 4 

1 


12 weeks 

?, 

56 

1 

11 4 

2 

129 

2 


14 weeks 

2 

127 

2 

13 

3 

92 

2 


1 6 weeks 

3 

29 

2 

63 

4 

0 3 

3 

0 6 

18 weeks 

3 

72 

2 

11 1 

4 

10 1 

3 

7 5 

20 weeks 

3 

120 

2 

15 8 

5 

02 

3 


22 weeks 

3 

157 

3 

3 1 

5 

70 

3 

15 4 

24 weeks 

4 

3 1 

3 

58 

5 

88 

4 


26 weeks 

4 

92 

3 

75 

5 

104 

4 


28 weeks 

4 

125 



6 

I 1 



30 weeks 

4 

138 



6 

10 1 



32 weeks 





6 

11 5 




(Cornell University extension Bulleun 240 ) 


TABLE 34 Weights of Single-Comb White Leghorns, at Five 
Agricultural Experiment Stations 


PlA E 

AtSVVie 

a* or Ac* 

At 12 Weeei or Age j 

At 24 W sees or Ac* 

MaU 1 

Female 

Male 1 

1 Female 

Male 

Female 

Connecticut ‘ 
Illinois * 
Kentucky * 
Pennsylvania * 
I'cnnsylvama* 
Kliode Island * 

1 ~ ° 
it 1 8 1 

1 45 

. 1 15 

1 1 os' 

- d 

1 ° 

1 1 1 

■S S 

I i 

S. o 

1 d 

156 

1 29 

1 1 7 

1 154 

1 

1 1 128 

1 15 1 I 1 10 1 

2 07(1 140 

1 11 0 

I 135 1 1 80 

3 12 5 

3 79 

3 150 

3 45 

3 07 

3 34 


aod KiApairuk (JflS) Noi* 1 pcnind J < ounce* u tl« atcrage weight for both 


ilrooi >vcmi.irr (1924V. 

tSfwn Buckner W U nv ,nd Kastle (IMS) 

ilfotn Uiarlceand Lnaodrl (1928) 

• {com Junk, Knandcl and Callrnbach (I9M) 

«(roRi Wa ec* (1931) Ila a in month*. 

(Cornell Lnivcnity Lxlcnston Bulletin 240 ) 
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TABLE 35 Weights of American Breeds, at Eight Agricultural 
Experiment Stations 


Place 

1 At 8 Eus OP Ace 

1 At 12 Weeks op Ace 

1 At 24 elks OP Ace 

Male 

1 Female 

Male 

1 Female 

Male 

Female 


£ 0 

I ouncli 

Ounces 

2 oiindi 

Ounces 

Pounds 

Ounces 

i2 <D 

1 3 

® O 


1 Rhoflc Ixtaad Red* 

Connecticut ^ 

1 1 

1 ) 

1 1 

1 1 


4 47 

Massachusetts * 





5 4 6» 

4 3 2* 

North Carolina * 

1 37 

1 1 3 

2 50 

1 150 

5 78 

4 72 

United States De- 







partment of Agn- 







culture * 







Milk 

1 75 

1 44 

2 14 6 

2 50 ; 

5 135 

4 92 

No milk 

149 

124 

I 150 

1 96 

5 103 1 

4 23 


1 Rhode Island While* 

Missouri * 

|7-T7^ 

152 { 

2 1 6 1 

1 n 0 { 

5 77| 

3 135 


While P)>iBouib Rocks 

Illinois ’ 

1 08 

14 7 

I 93 

1 52 

3 97 

3 1 5 

Indiana * 

1 

• 

2 138 

2 45 

6 69 

5 02 

Missouri * 

134 

n 9 

1 105 

1 58 

5 96 

4 4 1 


Bamd PI>inouih Rocks 

Missouri * 

1 02 

15 1 

2 17 

1 88 1 

5 101 

3 150 

Pennsylvania • 

1 42 

1 24 


2 2 1 1 




Buirn)iDoulb Rocks 

Missouri * 

1 35| 


2 1 0 1 

1 130 1 

5 127 1 

4 1 6 


‘From Card and Kirkpatrick (1918) Note I pound 5 6 ouneci and 2 poundi 
‘vcrage weiihti for both male* and female* at 8 and 12 »ve»laof age ropectnely 


*'’5yge weight! for both male* and female* at 8 and I 
•From Ha)* and Sanborn (1929) 
l weniv-one weeks. 

|Froni Kaupp (1921) 


from Kempiter (1926) 

From Mitchell, Card, and llamiltoo (1926) u. r »_ u » j ^ * 

From Ptuljip, (1918) Note i pound 4.5 ouncea u the a%er*ge weight lor both male* and female*. 
From Charle* and Knandel (1958) 

(Cornell University Extension BuUcUn 240 ) 


Cockerels grow more rapidly than pullets There is not 
>nuch difference between Leghorns and the American breeds 
until tile birds weigh about a pound After that time the heavy 
breeds make the greater gains 

The mature weight of the males is greater than that of ihc 
females Very little, if any, difference exists in the weights of 
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which they are reared Chicks confined, especially in batteries, 
will grow more rapidly than chicks running outdoors. 

Grotvth information for chicks reared on range is presented 
m Tables 33, 34, and 35 


TABLE 33 Average Biweekly Weights of Chicks at Cowell 
University Agricultural Experiment Station (1932) 


AO. 

SlKGL£><k>MS 1 

Wiim Lschokm I 



Cockerell I 

PulUu 

CocketeU 

P 

IleU 



rt 

/w/il 

n. . 



Pffwtds 

OulU€S 


0 

1 4 

0 

1 4 

0 

1 4 




0 

35 


3 1 

0 

30 




0 

77 

0 

62 

0 

74 



6 weeks 

0 

13 1 

0 

10 8 

0 

15 3 



fl 

1 

S3 

1 

1 4 

1 

88 



10 weeks 

1 

14 3 

1 

73 

2 

1 4 



12 weeks 

2 

56 

1 

11 4 

2 

129 



14 weeks 

2 

12 7 

2 

1 3 

3 

92 

2 



3 

29 

2 

63 

4 

03 

3 


18 weeks 


72 

2 

11 1 

4 

10 1 



20 weeks 


120 

2 

15 8 


02 

3 


22 weeks 

3 

157 

3 

31 


70 



24 w eeks 

4 

31 

3 

58 


88 

4 


26 weeks 

4 

92 

3 

75 

5 

104 



28 weeks 

4 

125 



6 

1 



30 weeks 

4 

138 




10 1 



32 weeks 





6 

11 5 





(Cornell University Extension Bulletin 240 ) 


TABLE 34 Weights of Single Comb White Leghorns, at Five 
Agricultural Experiment Stations 



At 8 SV EC 

Kso* Ace 

At 12 Weus or Acs I 

At 24 WEEJts or Ao»^ 


l>Iale 1 

Female 

NUIe 

Female 

Nlale 

Female _ 









- d 

- d 

3 S 

£ d 

, i d 

1 d 

Pouni 

[ Ounc 

Connecticut * ■ 

1 1 

1 , 




3 45 

Itlinou* 

1 18 





3 07 

Kentucky * 

1 45 

1 29 



3 79 

3 34 

Pennsylvania* 







Pennsylvania* 






3 13 

Rhode Island * 

1 05 

1 145 

t 139 

1 80 

3 15 0 

3 33 


d Kirkpaliuk (1918) Note 1 pound I 4ai 
X fl926) 

'■ ■■ , and Kaiile (1918) 
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according to tire laws of growtli Groiuh represents increase m 
such tissues as bones, muscle, skin, feathers, and nerves 


GRO^VTH RELATIONS 

Rate of gain The manner in which a chick grows is inter 
estmg The rates of gain of four lots of birds are presented in 
the top chart on page 292 The data shown give tlie percentage 
rate of gam at each biweekly weighing on the basis of the pre 
vious weight The relative gams are large for tlie early growth 
period and are very high for the first six weeks They decline 
sharply during the next six weeks after which ume the decrease 
is more gradual until maturity is reached This growth is more 
rapid than m the case of any other farm animal Although the 
average chick will double its weight m about ten days some 
times an individual will do this within a iveek It will probably 
never again double its iveight within a like period of time, 
however 

There is more danger of trouble when tlie growth is rela 
tively rapid Therefore, the greatest possibilities of tiouble 
occur during early life If tlie chicks can be successfully reared 
to two montlis of age, most of die danger is passed 

Actual gams As far as actual gams are concerned consider 
able variation exists from period to peiiod The tendency, 
however, is for the actual gams to increase until the chicks are 
about three months of age, after which time there is a general 
decrease m the rate of gam This is shown in the bottom chart 
on page 292 

The relations mentioned have a bearing upon the time to 
market broilers and roasters As long as the birds are groivmg 
relatively fast and making good actual gains, it is more econom 
ical to hold them, in order to take advantage of the rapid grow 
mg period 

POOD RELATIONS 

Food consumption is closely related to growth The amount 
of food consumed increases with the increase m the size of the 
bird Since the rate of growth is rapid at tlie start, tlie gains per 
«nit of food are larger early m life A larger proportion of the 
food goes into growth Therefore, the number of pounds of 
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U4.DA. phoioeriph b; Fanjtbe 

Free ranges of bluegrass ond t mothy on this 100-acre New Jersey poultry 
farm support thousands of vigorous heolthy pullets 


males and females at hatching time Thus there exist difFeren 
tial growth curves for female and male chicks According to 
reports the Barred Plymouth Rock females grow slower than 
the males after the first few weeks For Uie first two months 
die females average 80 to 90 per cent of the male weight after 
that lime they will average 75 to 80 per cent of the male weight. 

A difference exists in the mature weight of the various breeds 
There probably exist differential growth curves for chicks of 
the light breeds as compared with chicks of the heavy breeds 
The heavier breeds have a relatively larger rate of growth than 
that of the lighter breeds during the early period or the first 
two to three months After that lime, there is very little differ 
ence m the percentage rates of gam between the different 
breeds 

The time of hatching and environmental conditions influ 
ence growth Early hatched chicks have a tendency to grow 
faster than late hatched chicks 

In the case of the young stock energy is thrown into growth 
and mouon If either one is stopped for any period of time 
the results will not be favorable Both must continue steadily 
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feed required to produce a pound of gam is relatively low in 
early life and increases as the chicks grow older More eco- 
nomical gains are made Avhen the chicks are grooving rapidly. 
This statement is shown in the following figures which give the 
amount of feed required to produce one pound of gam at differ 
ent ages 

Period Pounds of Feed to Produce 

1 Pound of Gain 

Day oId-2 i\eeks 3 11 

10-12 ueeks 3 84 

20-22 \\eeks 1140 

Most poultrymen prefer to secure relatively rapid early 
growth m chicks Tliere are a number of adrantages to be 
gained by this procedure, such as maintained vitality and body 
reserve, earlier broiler marketing, and sufficient body weight of 
pullets at the time of sexual maturity to promote good egg size 
and continued production 

requirements of the ration for growth 

The increases m body weight of the duck during early life 
represent chiefly increases in water, protein, and mineral mat 
ter In order to obtain satisfactory growtli, the ration must be 
complete and must contain sufficient amounts of the various 
nutrients 

Protein. Protein refers to the nitrogenous part of tlie ration 
Slid functions m building muscles, nerves, feathers, blood, and 
internal organs 

Various investigators have pointed out that tlie protein re 
quirements of different species of animals are more or less 
proportionate to the rate of growth One imestigator has 
shown that in the case of mammals the rate of growth is propor- 
tional to the protein in die natural food or milk as indicated by 
die lengdi of time required for die newborn animal to double 
Its initial weight 

It has also been pointed out by \anous audionties that the 
requirements of clucks are greater than the protein needs of 
lading hens The unabsorbed yolk material winch is present in 
the chick at the time of hatching and which acts as its first food 
supply contains a large amount of protein When i\e consider 
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Rate of goin ot each biweekly weighing on the basis of the previous 
weight 



292 


Actuol biweekly gams m weight 


Healthy day-old chicks with plenty of room and equipment. 

ments the actual levels might be changed to some degree, al- 
though the relative facts just presented will undoubtedly still 
hold. 

Therefore, in supplying protein in the chick ration, we 
should aim to include enough to promote satisfactory growtii 
for the age witli which we are dealing. An excess will not 
harm die chick but will not give added benefit, and it is not 
economical. A ready guide for die probable amounts is as fol- 
lows: The ration should contain 19 to 20 per cent protein for 
die first mondi, depending upon die quality of protein. This 
can be decreased approximately 2 per cent each month there- 
after but should never be less dian 14 per cenL These figures 
3pply to die entire ration and should take into consideration 
die grain, as well as die mash, consumed. 

Vitamins. Vitamins are an important part of die feed. A 
number of them are necessary for chick growdi and die main- 
tenance of health. Some must be given special consideration 
hi the ration because of their special importance and because 
they occur in large amounts in a limited number of natural 
feeding stuffs radier than being more or less widely distributed. 
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tlie \uld birds, notice that die young are £ed \ery largely on 
oTubs and isorms, ivluch are largely protein In the case o 
those species o£ birds ivbich grou relamely fast, iie also tina 
Uiat tlieir rations must contain larger amounts of protein m 
order to accomplish tins faster grow th 

Grots th and the accompanying protein requirements o 
chicks may be divided into three periods The first pen^, 
calling for rapid grots th and a high protein level, includes 
approximately die first month or six tseeks The second pe 
nod, during tshich grotsth is less rapid and during which the 
protein level can be decreased, extends from the end of die 
first period to about three mondis The third period, during 
vshich grotsth is furdier slotsed down and during which die 
protein level can be again decreased to some extent, continues 
from die end of the second period until the end of the growing 
penod 

Results from a number of experiment stations indicate that 
die early me of grotsth of chicks is increased as the protein 
level IS increased to about 20 per cent, dial lots receiving low 
protein rations weigh less throughout die growing penod, that 
mortality is usually increased in die lovs^ protein lots, and that 
the amount of protein can be decreased as die chicks grow older 
It has also been reported that feather pulling, tail picking, and 
cannibalism have developed in low protein pens as early as the 
second and third week Feather eating and pickouts have also 
been observed m low protein pens On the other hand, at least 
one experiment station reports that a padiological examination 
of birds at 38 v>eek5 of age showed that the high protein rations 
were not injurious m their effects when fed up to dus age as 
judged by die conditions of the liver, spleen, heart, and kidneys. 

The results of all iriab up to the present time indicate diat 
to obtain early rapid growdi die ration should contain ap 
proximately 19 to 20 per cent protein for the first period o 
growth During die second period, die level appears to be 
about 17 to 18 per cent protein Afterwards a ration contain 
ing la to 16 per cent protein meets the requirements for the 
rest of die growing period The indications are also tliat die 
ration should never contain mudi less Uian 15 per cent protein 
These figures apply to rations containing meat scrap and mdk 
as the chief source of protein With other protein supple 
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rations composed of a variety of natural feeding stuffs of high 
quality seem to furnish enough of these factors It is only witli 
restricted rations and under special conditions that they might 
need specific supplementation 

Minerals A number of minerals are necessary Most of 
these are furnished in ample amounts in good rations Of the 
minerals, calcium and phosphorus are needed in largest 
amounts for bone formation The cluck ration should contain 
0 6 to 0 8 per cent of phosphorus and twice tliat amount of cal- 
cium At least 0 4 per cent of the phosphorus should come 
from inorganic sources It is best to maintain a ratio of cal- 
cium to phosphorus of approximately two to one Possibly, 
however, this may extend over a range of 1 5 1 to 2 5 1 

Large amounts of total minerals in tlie ration are not de 
sirable The maximum levels which it seems wise to include 
m chick rations are 1 per cent of calcium and I per cent of 
phosphorus 

Sufficient manganese must be present to prevent slipped ten 
dons, or perosis The requirement for chicks is about 30 to 50 
parts per million of feed For an average ration the addition 
of one quarter pound of manganese sulfate per ton will supply 
a sufficient quantity 

Recommended allowances The Animal Nutriuon Commit 
tee of the National Research Council has issued recommended 
allowances for poultry rauons These differ from require 
ments, which refer to actual amounts needed at the time of 
consumption, in tliat margins of safety are provided to take 
eare of variation in the nutrient content of feedstuffs, variation 
m feed requirements, and viumin destruction during reason 
able periods of storage 

The recommended nutrient allowances for >oung chickens 
gi\ en in Table 36 

Fat The ration should contain a moderate amount of fat 
The usual recommendation in tins respect is 4 to 5 per cent 

Fiber Because fiber is not digestible, the general feeling 
ts that tile fiber content of cluck rauons should not be too high, 
especially since fibrous feeds also increase tlie bulk Good 
results have been reported with rations containing widely vary 
mg amounts of fiber, ranging from I to 10 per cent However, 
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Vitamin A is essential for opumum growth and for the pre 
\ention of so-called nutritional roup The chick ration should 
contain, at the time of consumption, a minimum of 1100 to 
1300 International Units of vitamin A per pound of feed In 
chick rations vitamin \ is furnished in yellow com, green feeds 
alfalfa meal, and fish oils 

Thiamine, although essential for chicks, is usually not de 
flcient under ordinary conditions, because it is abundant m 
cereals and green feeds If the ration is made up of 30 to 40 
per cent of cereals and cereal by products, sufficient vitamin Bj, 
or thiamine, will be supplied 

Vitamin D is necessary for calcium utilization and hence for 
bone formation A lack of this vitamin will result in rickets 
Exposure to direct sunshine enables the bird to synthesize vita 
min D If the birds are not exposed to direct sunshine or to 
artificially produced ultraviolet irradiation, it will be necessary 
to use some vitamin D carrier One hundred thirty five Interna- 
tional Units of vitamin D per pound of feed will give very satis 
factory results 

Riboflavin is essential for the promotion of growth and the 
prevention of nutritional paralysis The amount required will 
depend upon the age and growUi of the birds During the first 
two weeks the requirement is high, namely, 300 to 350 micro 
grams per 100 grams of feed (1350 to 1575 per pound) The 
requirement is highest early in life when the rate of growth is 
most rapid, but decreases as the chick grows older After two 
months of age the requirement is met by feeding a ration con 
taming 100 micrograms per 100 grams of feed (450 per pound) 
When fed a constant amount of riboflavin over a period of eight 
weeks, 290 micrograms of riboflavin per 100 grams of feed (1300 
per pound) have been reported as being necessary This 
amount will be furnished m a practical ration containing 8 to 
10 per cent of dried skira milk or m equivalent 
Pantothenic acid is necessary to prevent chick dermatosis or 
pellagra The requirement of about 500 to 600 micrograms 
per 100 grams of feed is usually met in good practical rations 
which will contain at least twice this amount 

Other Vitamins are essential, but the inforraauon concerning 
quantitative requirements for them is not available Good 
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rations composed of a variety of natural feeding stuffs of high 
quality seem to furnish enough of these factors It is only witli 
restricted rations and under special conditions that they might 
need specific supplementation 

Minerals. A number of minerals are necessary Most of 
these are furnished in ample amounts in good rations Of tlie 
minerals, calcium and phosphorus are needed in largest 
amounts for bone formation The chick ration should contain 
0 6 to 0 8 per cent of phosphorus and twice that amount of cal- 
cium At least 0 4 per cent of the phosphorus should come 
from inorganic sources It is best to maintain a ratio of cal 
cium to phosphorus of approximately two to one Possibly, 
howe\ er, this may extend o\ er a range of 1 5 1 to 2 5 I 

Large amounts of total minerals in tlie ration are not de 
sirable The maximum levels which it seems wise to include 
in chick rations are per cent of calcium and 1 per cent of 
phosphorus 

SufBcient manganese must be present to prevent slipped ten 
dons or perosis The requirement for chicks is about 30 to 50 
parts per million of feed For an average ration the addition 
of one quarter pound of manganese sulfate per ton will supply 
a sufficient quantity 

Recommended alimvances The Animal Nutrition Commit 
tee of the National Research Council has issued recommended 
alloirances for poultry rations These differ from require 
ments, which refer to actual amounts needed at the time of 
consumption, in that margins of safety are provided to take 
care of variation in tiie nutrient content of feedstuffs, variation 
m feed requirements, and vitamin destruction during reason 
able periods of storage 

The recommended nutrient allowances for young chickens 
^re gi\ en in Table 36 

Lat The ration sliould contain a moderate amount of fat 
The usual recommendation in this respect is 4 to 5 per cent 

Fiber Because fiber is not digestible, the general feeling 

that the fiber content of cluck rauons should not be too high, 
especially since fibrous feeds also increase the bulk Good 
results have been reported with rauons containing widely vary 
amounts of fiber, ranging from I to 10 per cent However, 
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TABLE 36 National Research Council Kecohmenoeo 
Allouances for Yolng Chickens (Amount ^ 


St-IIlltNT 


Protnn (per cent) 

ViUimms 

Vitamin A acmity (I U *) 
Vitamin D (I C * Umu) 
Thiamine (mg *) 
Riboflavin (mg ) 
Pantothenic auil (mg ) 
Niaan (mg ) 

PjTidoxtnc (mg ) 

Biotin (mg ) 

Choline (mg ) 

Mintrals 

Calcium (per cent) 
Phosphorus (per cent) ‘ 
Salt (per cent) * 
Manganese (mg ) 

Iodine (mg ) 

Potassium (per cent) 


0-S\Vt>si • 


20 

2000 0 
135 0 
09 
1 6 
SO 
80 
1 6 
0 04S 
700 0 


10 
06 
05 
25 0 
05 
02 


20000 
135 0 
? 

9 

50 

? 

? 

? 

? 

1 0 
06 
05 
? 

05 
0 16 


I May be <i>h oil \ amia A or pfovnairua Afci>(i>ve|<u(Jc loutm. 
> In emauoiul Q>kE 
* M 11 grams. 

I Inorgaa e phesphorvisKooM raw uii« 0 4 prrtrni o(il>e loul 
sTbis figure repreKtite added ult or tod uin thiondc 


featlicr picking is usually worse in the low fiber lots Most 
of the good rations do not exceed 6 to 8 per cent of fiber H»gfi 
energy rations, especially those for broilers, contain less than 
this amount 

Other considerations It is important that a good supply of 
fresh, clean water be kept constantly available 
A hard, insoluble grit should be fed, especially if the chicks 
are not running on a gravelly range 

The feeds should be palatable in order to encourage food 
consumption In compounding a ration those feeds which 
are processed the least and which represent more nearly the 
whole product are safest to use The feed must not be too 
bulky or the actual food intake will be restricted, and growth 
will be retarded NeiUier should the feed be too concentrated 
To enable all the chicks to get sufficient feed, enough feeding 
space must be provided by tJie right kind of hoppers 

If grams are fed, they must be of such size as to suit tlie age 
of the chicks Ground feeds should be neither too fine nor 
too coarse The mash should not contain large particles, such 
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Chicks in a brooder house. Nolice the feeders and woterers. 


as oat liulls or unsifted meat scraps, but should be uniform in 
texture. 


HOW THE NUTRIENTS ARE SUPPLIED 

In the natural state tlie nutrients are supplied by a diet 
consisting of grains, seeds, insects, worms, and green feeds 
The average chick ration is now made up very largely of cereals 
and cereal by-products, supplemented with certain protein, 
vitamin, and mineral additions. Alany successful combinations 
have been fed. 

The right kind or quality of protein is supplied by the use 
nf animal-protein feeds, such as meat scraps, fish meal, and 
■tnlk. Part of the animal protein can be replaced by vegetable 
protein, such as soybean protein, corn gluten protein, peanut 
protein, and cottonseed protein. 

Vitamin A is supplied mainly in the yellow corn and alfalfa 
'"cal, in fish oil when fed, and in the green feed consumed 
when on range. Thiamine occurs in the various cereals used 
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m the ration Vitamin D (s provided by fish oils, activated 
animal sterols, or exposure to ultraviolet rays or sunshine 
Riboflavin is usually furnished by the milk products, alfalfa 
meal, green feed, or fermentation and distillation by products 
Vitamin bja is supplied by animal protein feeds and special fer 
mentation products 

Where the usual amounts of animal protein concentrates are 
used, sufficient phosphorus is present If necessary to add 
phosphorus, bone meal or defluorinated calcium phosphate 
are used Calcium, hov\ ev er, is likely to be low and is prov ided 
by adding some calcium earner, such as pulverized limestone 
or oystershell 


FEEDLNG PRACTICES 

Time of first feed It has been shown that early feeding of 
chicks IS not harmful Withholding feed too long, however, 
will cause the chicks to pick up litter to satisfy their Iiunger 
In general, clucks may be fed as soon after hatching as they 
care to eat with no harmful results upon weight or mortality 
Furdier, they should be fed not later than 36 to 48 hours after 
hatching although they can go much longer periods before 
receiving their first feed 

Feeding methods There has been a general tendency to 
feed chicks all mash rations Some poultrymen feed grain only 
for die first two days believing that it will help to prevent 
pasting up Gram mash rations are also used, as well as modi 
fled rations m which the all mash is fed as a starting mash, 
supplemented later with gram 

During the early periods when growth is rapid there is a 
greater requirement for protein minerals, and vitamins Ex 
cesses may or may not be detrimental but are usually not eco 
nomical Therefore when using all mash or gram mash ra 
tions, It IS desirable, if not necessary, to have two or three 
different mixtures to cover the growing period 

In order to furnish a large amount of protein and some of 
the other nutrients at ilie start, a common practice is to feed 
an all mash ration for at least four to six weeks, after which 
time gram is also fed Since the grain contains much less pro 
lein and other nutrients than the mash and since the birds 
will consume increasing amounts of the gram, the protein 
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and some olher nutrients of Uic ration are lints auloinalicall) 

reduced in the later periods nmli 

This method provides the use of a single mixture fo 
a starting and grouing mash Some poultrymcn pre cr feeding 
{Train at an earlier age In that case it should be fed sparingly 
at first, or, if fed heavily, the ration should be modified, suen 
as increasing die proportion of meat and milk m the mash or 
supplementing with liquid or condensed milk About equally 
fasorable results can be obtained from gram mash rations, 
all mash rations, and modifications of these two systems if the 
nutrients are properly provided 

Amount of feed Free choice of food is usually alloue 
growing chicks since there is little possibility of overfeeding 
m the early stages of growtli if the ration is properly com 
pounded Sufficient and proper feeding space must be pro 
vided so that the birds can consume enough feed 

Usually the birds are allowed to eat what they wish during 
the enure growing period When boih gram and mash are 
fed. It might be necessary at times to restrict one or the other 
The amounts of food given in Tabic Vi liave been suggested 


TABLE 37 Food REQumeMENTS of tub Growing 
Fowl (Pounds per Day per 100 Birds) 


sr,“. 

LiCHtI 

UttM 

HkaVV filUDl 

FemAlr* j 

M«k> 

Fem«lc> 1 

Male* 

1 

1 ** \ 

47 

4 9 

5 1 

2 ' 

86 

93 

98 

107 

3 

12 6 1 

138 

15 4 1 

168 

4 

161 

177 

20 0 

22 4 

5 

182 

203 

24 0 

26 3 

6 

189 

21 4 

24 9 

29 1 


as the probable average quantities required, but these will be 
modified by the rate of growth 

The figures in Tables 38 and 39 give the food consumption 
for flocks of clucks reared under average outdoor range condi 
tions 


TYPICAL GOOD CHICK RATIONS 
The most commonly practiced method o£ feeding chicks is 
to use an all mash ration as a starter and then supplement this 
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TABLE 38 Average Weekly Food CoNsmipxiON, in Pounds per 
100 Birds (Single-Cosib White Leghorns) 












Service, November, 19*48, or Te\as Agricultural Experiment 
Station Bulletin 678 ) 

The physical nature o£ tlie ground grains in poultry mashes 
also is an important factor to consider In general, a high 
proportion of finely ground material should be avoided In 
the case of wheat, it is particularly advisable to use a coarsely 
ground or cruslied product, finely ground ivheat is likely to 
form a sticky paste when moistened, and will lead to impaction 
of feed in tlie beak ivhen used at a high level in the mash 

Vegetable proteins. Soybean meal can be used as the only 
vegetable protein supplement or m combination witli corn 
gluten meal or peanut meal Corn gluten meal or peanut meal 
should not make up more than one fourth of the total of this 
group of feedstuffs Cottonseed meal can make up as much as 
one fourth of tins group in chick rations when used in combina 
tion with soybean meal Linseed meal cannot be recommended 
because of its growth retarding effect 

Animal proteins These products serve as sources of protein, 
minerals, vitamin Bij, and at least one other still unidentified 
nutrient The minimum levels recommended for starter and 
confinement grower mashes are die amounts needed to aid in 
supplying the unknown nutrient(s) The lower recommended 
figure in Table 40 refers to the minimum level of fish products 
'vhen used alone, the higher figure indicates the approximate 
level of meat scrap when used alone A combmation of prod 
nets appears to be preferable Depending on cost and a\ail- 
abihty, levels higher than die indicated minimum amounts can 
be used in all poultry mashes, the amounts of protein, calcium, 
phosphorus, and vitamin Bjj contributed by die animal prod 
nets Will accordingly determine die amounts of these nutrients 
needed from other sources 

The recommended levels of vitamin B ,2 refer to the amounts 
snpplied by fish products, meat scrap, and vitamin B^j supple- 
ments It is desirable to know the B ,2 content of the particular 
fish and meat products used, and this may be determined by 
laboratory assay When such values are not available, an ap 
proximation of the B^s content can be calculated by assigning 
values of 40 micrograms of Bj, per pound of fish meal, 70 per 
pound of fish solubles, and 15 per pound of meat scrap 

Otlier Bviumin carriers. These ingredients arc valuable 
sources of many of the know n B-complex v itainms The levels 
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TABLE 40 Recommended Tormula Patterns for Mashes 
FOR Yoono Chickens 


Startu I 

GROWSRSO'f 

ni Craim) 


ConCneraenl 

Failure 

Lb/um 

Lb lion 

LblUo 

j 900-t- 

700 -f 

500+ 

0-400 

0-600 

0-800 

300-^00 

350-450 

400-500 

SO-100 

50-100 


1(K> 

100 


50-100 

100 


* + 

+ 


• + 

+ ! 


• + 

+ 


+ 

+ 


* 30-50 

60-80 

80-100 

5 

10 


04 

05 

05 



20 

1-1 4 

1 5-2* 



09 

09 

04 

07 


2000 

4000 


135 

270 


16 

1 3 


J ^ 

1 5-2 




High-cncrgy grain products (com, 
wheat red dog flour, nulo, oat- 
meal 

Medium- and low-cncrgy grainl 
products (oats, barley, wheat 
flour middlings, standard mid- 
dlings, bran) 

Vegetable proteins (soybean meal, 
com gluten meal, peanut mcal)| 

Ammat proteins, nunimc 
(fish meal, fish solubl 
scraps) 


solubles) 

Dehydrated alfalfa meal 
Additional nboflavin (if needed) 
Additional vitamin Bu (tf needed) 
AddiUonal vitamin A (if needed) 
Vitamin Di (feeding oils < 
vated animal sterols) 


calaum phosphate, dcfluoi 
^^ted phosphate, limestone) 

Manganese sulfate (6S per ce 
feeding grade) 


Rt^trtd cem^tlten 
rrotein (per cent) 
Calaum (per cent) 
Phosphorus 
Total per cent 
Available per cent * 
Vitamin A (I U /lb )« 
Vitamin D (I C U /lb ) 
Riboflavin (mg/lb ) 
Vitamin B,, (^j/lb )» 


o the 




a Pupplcmea 


iupplen 




guaianleed 

^ **•* I*‘“P*w™* of I 

“ of ihe isorgaiuc or avw)abl« phospboi 

i*r h»lf of nuxnire for growing chicks, the level 


lay M consider 
« If com conmtuier)ial'f of 

‘r" ** reduced W 1000 1 U /& 

» Refen to vuamu, Bu mpphod by £, 1 , producu, a 


•upplement rec 
rgetaUe producti 


iphyti 


I phoephonU »' 
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Tecoramended are intended to aid in supplying the unknouii 
nutrient(s) referred to previously Since it is likely tliat more 
than one unidentified nutrient may be in\olved, it is ivise to use 
tliese carriers in combination with animal proteins 

Dehydrated alfalfa meal This product is an important 
source of vitamin A activity, but it is desirable to limit its use 
because of its low available energy value It is therefore neces 
sary to use a high quality meal in order to supply sufficient 
vitamin A activity at a loi\ usage level If additional vitamin A 
IS needed, it should be supplied in another form such as a vita 
nun feeding oil ratlier than by exceedmg the alfalfii levels rec 
ommended 

Calaum and phosphorus supplements The phosphorus re 
quirements are shown in Table 40 as both total phosphorus and 
available phosphorus The available phosphorus content of 
a mash is the amount supplied by the animal products and the 
inorganic supplements (bone meal, defluorinated phosphate, 
etc ) plus 30 per cent of the rest of the phosphorus of tlie mash 
Calculating available phosphorus gives a more accurate ap- 
praisal of the phosphorus value of a mash than does tlie total 
phosphorus content 

The phosphorus sources listed in the pattern table are nearly 
equivalent in phosphorus availability In choosing a phos 
phorus supplement care should be taken to insure that the 
product IS intended for poultry feeding and has a sufficiently 
low content of fluorine 

Vitamin D The recommended vitamin D levels are shown 
in International Chick Units, based on tlie new vitamin D 3 
standard now in official use Feeding oils and D activ'ated am 
mal sterols are equally effective sources of vitamin D, unit for 
unit 

Other riboflavin and vitamin Bj, sources Riboflavin sup- 
plements and vitamin supplemenu of guaranteed vitamin 
content are generally av^ailable and can be highly useful in meet 
mg the requirements for these vitamins The levels of other 
vitamin rich feedstuff m the formula, particularly when amounts 
Si^eaier than the minimum levels arc supplied, will detennine 
'whether and in vshat amount special vitamin supplements 
should be used 
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U S {ibocograph bf Fonrtlic 

Pedigreed pullets on a Missouri form receive oil through the summer the 
things they need to develop into heavy producers in the foil— pl®”^ 
feed and water and a clean, shady range 

reeding recommendaiions Starter To be fed as an all mash 
ration to chicks until six weeks of age Limited amounts of 
gram, not to exceed 20 per cent of daily feed intake, may be fed 
tvith it in the following two weeks 

Confinement groiuer To be fed to grow mg chicks from eight 
sseeks to maturity m confinement or on poor pasture This 
ration is designed for feeding free choice with gram 

Pasture grouier To be used with free choice gram feeding 
only on good pastuie supplying abundant succulent forage 
Gram mixtures Tlie grain mixture can be composed as 
follows 


Yellow com o0% 

heat 

Other common grams can be substituted for these svhen con 
diuons are fa\orable 

Feeding practice Tlie chicks should be fed ivhen tliey are 
36 to 48 hours old Water or milk should be supplied as soon 
as the clucks are placed m the brooder The mash is fed m 
hoppers at all times The gram is also fed preferably m hop- 
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Pullets well started on a laying year. 

pers but may be given on tlie ground or in litter. Grain feed- 
ing can be started at any time after the chicks are four weeks 
old. They should not eat as much scratch grain as mash by 
weight until they are tliree months old. Occasionally it may be 
necessary to restrict tlie grain in order to get proper mash con- 
sumption. 

Special considerations. The ration or feeding management 
must sometimes be changed or given special attention because 
of the conditions under which the birds are kept. 

Confinement and battery rearing versus range rearing. Most 
poultrymen prefer to rear tlie chicks on a good grass range. 
Clover ranges are much desired. Besides saving feed die av- 
erage person can raise better birds on range. 

^Vhen chicks are entirely confined, it is especially necessary 
that the ration be complete, since die feed mixtures cannot 
be supplemented ivith sunshine, green plant material, or odier 
protective or nutritious substances found on range. If the 
chicks are reared on a good green range, the poultryman may 
Set satisfactory results widi a ration containing less protein 
and a smaller amount of milk than one which is fed to chicks 
confinement. After die birds are two mondis of age. die 
dried milk can be replaced by other protein concentrates if 
the birds are reared on a good green range. 

Feeding growing pullets. The pullets must not suffer any, 
setbacks during the growing period. Some of the things to be 
Si'en special attention are the green-food supply, water, and 
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TABLE 42 Georgia Starting and Growing Mashes 


BAB\ CHICK STARTING MASH FORAIULAS 


Ingredient 

Ratuui 1 

Rsiion 2 

Ration 3 

Ration 4 

Ration 5 







Ground jellow com 

42 

42 

22 

32 


Ground wheat 

20 



10 

22 

Ground oats 

to 

30 

20 


10 

Ground barley 




30 

10 

Ground kafir or began 



30 


30 

Meal scrap 

16 

16 

16 

16 

16 

Milk products 

5 

5 

5 

5 

5 

Alfalfa leaf meal (dehydrated) 

5 

5 

5 

5 

5 

Cod liver oil (concentrated) 

M 


h 


}'2 


STARTING AND CROWING ilASH 


Ingredient 

Pounds 


40 

Wheat middlings or shorts 

Wheat bran 

10 

15 

Oatmeal or ground oats 

10 

pned skim milk or dned buttermilk 

5 

Meat scrap 
fish meal 

6 

6 

^alfa leaf meal 

Table salt 

5 

1 

Cod liver oil 1 

M 


SUIPUFIED STARTING AND CROWING SJASH FOR FARAI USE 
(to be fed WITH LI^JUID SKIM MILK OR BUTTERAIILk) 


Ingred ent 

Pounds 

Ground >ellow com 
tsround wheat 

Ground oats or barley 

Meat scrap 

Table salt 

50 

20 

20 

10 


jg(Dcpartmciit of Poultry Husbandry, Umvcraty 


of Georgia, Athens, Georgia, 


amounts o£ gram consumed They must have an adequate 
and complete ration at all times 
Feeding cockerels. Those males winch are to be kept for 
future breeders should be given die same care and attention 
as the pullets Similar opportunmes for range and outdoor 
conditions and the same feeds and mediods should be used 
as for the pullets 

Feeding broilers. In the feeding of broilers advantage 
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TABLE 43 I^'DIA^A Starti>g and Gro%vi-vg Rations 


ALL MASH CHICK STARTING RATIONS— 1 TO 10 WXEKS 


IngrerbcDt 

RatiM 1 

IUik«>2 

Ration 6 

Ration 7 

RauoD S 

Ground yellow com 
\S heat bran * 

\STicat middlings * 

Ground wheat 

Meat scraps (aO per cent protein) 
Dried skim miLs or butterrnilk 
Soybean-oil meal (40 per cent protein] 
Alfalfa leaf meal 

Bone meal 

Dnnk 

FtMil 

400 

100 

too 

90 

30 

20 

water 

300 

100 

100 

100 

35 

20 

water 

Pnail 

500 

100 

100 

50 

40 

200 

30 

10 

water 

FwaAS 

300 

300 

70 

20 , 

milk 

400 

100 

100 

100 

70 

20 

milk 


> Id Rauoni 1 and 2 finelr erouttl <»u nuT 
latCT t. .. 

Dmca— no water liquid be pvm. Speoji^onnicuona cn feeding winitf la Jen iiadoort may t« 
IOt*i24t)tM « add to each ICO p y°<^ 

fish oiL or the equivalent ut waiter aouree of vitamin D Feed aa all-maih no aonicn p 
henvea. Mheo good paatniageta arailahle alfalfa l eaf «neal may te cnpuml i^marcnive 

Do not maha adduxna or tubautaiioei. pTodueiawtoehaeaeundT bate nmaar toed 

TV^ ei.>eLa and DRKed aaodactorT 


GROWING RATIONS — 10 TO 20 WEEKS 


logrcdicat 

Rahool 

RauM2 

RauoaS 







350 

\N hole yellow com 
tfiuA. 

350 

3o0 


Ground yellow com 

100 



W beat bran 1 




tVheat ^ 

Ground oau 

100 


300 

Ground wheat 



Meat soaps 

50 

50 



• tovide a rantr with rood par 
meal to the main formula. Kee] 
Liquid mi.h may be fed »~t meat 
~'-h ingredicnu lo ibc proporlaoi 


Jih. -u 10 p»u»J- 

trough a» math in another Keep 

■“ denied, gnnd the gram and mot « 

1941) 


If paruirage 
oaiticrL If **alKiiiaih* 


(Div-uion of Poultry Htubandi>, Purdue Um^cnity, Lafayette. Indiana, 


should be taken of the early rapid grow th of chicks All mash 
rations are generally used for broilers This is continued as an 
all mash ration until the birds are marketecL (See Chapter H) 
Flushing ration At tunes it might be desirable to flush the 
birds b> feeding a >ery laxative ration This treatment ts 
sometimes used in the case of coccidiosis 

The milk treatment can be used for treatment of coccidiosis. 
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TABLE 44. Oklahoma Starting and GRO^vINO Mashes 


Kail£Dt£fiT 

Chick Staktek jtxo Bkoiixr 

Mash Fokhulas I 

1 Chick Grower Mash 

Formulas 

CS490 

CS491I 

CS492 

CS493 

CS494I 

CS490 

CS49I 

CS492 

CS493 

CS494 




24 

22 

29 

2S 

28 

28 

27 

33 

shorn 




20 

20 

20 









10 

10 

10 

10 


10 

10 















15 

10 

10 

10 








10 

10 

10 










5 







So) bean meal 


5 

5 

5 

10 

10 







10 

10 

10 


















milk 



5 












7 


















Salt 



1 




1 



t 

Ground limestone or pul 











verued oystershell 


0 1 

0 1 

01 

01 

0 1 

0 1 

0 1 

0 1 

0 1 

Vitamm concentrate * 












*To supply Mtaimns A and D (when neeessary) according to manuftciurw’ dire«ion*. ^ 

(R H Thayer and R B. Thompson, Oiarw, OUahoma Circular C-133, 

May, 1949.) 


although it should not be looked upon as a cure. IE the trouble 
should appeatt however, at the first indications of the outbreak, 
use the so called milk Hush or milk treatment. This consists 
of feeding a mash which contains a large percentage of dried 
niilk. A commonly used mixture follotvs: 

40 pounds of dried milk 
' 30 pounds of cornmeal 

20 pounds of ground oatmeal or ground heavy oats 
20 pounds of wheat bran 

This mash should be fed with little or no grain tor a fetr 
days. Then the regular ration sliould be used for a few days 
and the treatment repeated if necessary. During tiie treat- 

nient strict sanitation must be practiced. 

Fall management of pullets. Pullets sliould be well devel- 
oped in body before they start to lay. They should be tn good 
condition with a surplus of body fat when they commence to 
lay if they are to withstand the dematids of heavy laying. This 
means that tltey must have an adequate and complete ration 
at all times. It is a mistake, Iiowcvcr, to feed pullets wholly on 
srain as they approach maturity: this slows up complete de- 
velopment as well as the urge to lay. Mash should ahvays he 
ted along tvith scratch grain, as the mash is more complete tn 
protein, minerals, and vitamins than is the scratch gram. Tiic 
eonibination of the two fttritishes the birds a more complete 
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fnnd elements at the time they arc finishing their 
assortme definite impression in the minds 

orsXouhJ-eTtlm llm time at wlii&i the birds begin to 
lay can be decidedly regulated by the amount of 
Jularly animal protein ivhicli is furnished to tlie P“''^ ‘ 
last month or six iieeks and in some rases “"'V 
weeks before those birds come into production It is doubtli 
whether you can influence the age of sexual maturity of pu le 
unless you feed below the necessary amount of protein, in win 
case gro\vth is delayed 

TABLE 45 Washington Starting and Developing Mashes ^ 


CHICK STARTISC WASH FORAIULAS 




Coane ground \»heat 
Ground >dlow com 
Ftody ground barley 
Finely ground heavy oats 
Mill run 

Fuh meal (70 per cent protein) 
Meat scrap (SO per cent protem) 
Soybeimoil meal 
Cottonseed meal 
Dehydrated allalfa 
Dned whey 

Fermentation byproducts, (113 
500 micrograms riboflavin per 
pound) * 

Distillcn dned solubles (7 000 mi 
crograms riboflavin per pound) ' 
Limestone flour or ground oyster 
shell 

Bone meal or dcfluonnaicd phos 
phate ’ 

Salt (iodized) 

Vitamin D supplement 
Manganese sulfate 

Total 


204 

20 

5 


Ra ton 2 


Pounds 

156 

20 

S 

10 
20 
1 8 
25 


? 7'3 

20 


20 

1 


100 0 


100 0 


Note 1 
Note 2 


100 0 


Ration 4 

^^2 

20 

5 

10 

20 

41 

5 

51 

5 

25 


25 

1 3 


Note 1 
Note 2 


1000 


\oU t \dd the following amounts of vitamin D supplements 

Vitamm D Potency in A C Ounces of Vitamm D Supplement 
Chick Umts per Gram per 100 Pounds 

400 2 4 

2000 0 5 

So/r 2 Add manganese sulfate at the rate of 0 2 of an ounce per 100 pounos 
4 ounces per ton 

I II diil* tot utuuge of nbo&avta coocenitaic ow ttyaullujc nboflavtn u titcd, adjuit potUfMl® 



TABLE45 Washington Startingand Developing Mashes — {Coni ) 


DEVELOPING MASH FORilULAS 


Ingredient 

Ration 1 

Rai on 2 

Ration 3 

Ration 4 






Coarse ground wheat 

136 

11 1 

123 

12 1 

Ground yellow com 

10 

10 

10 

10 

Ground oats 

20 

20 

20 

20 

Ground barley 

10 

10 

10 

10 

Mill run 

20 

20 

20 

20 

Fish meal (70 per cent protein) 

4 

1 9 

0 

4 

Meat scrap (50 per cent protein) 


26 

68 


Soybean-oil meal 

96 

89 

63 

49 

Cottonseed meal 




4 9 

Dehydrated alfalfa 

75 

75 

75 

75 

Dncd whey 


1 0 

28 

I 5 

Fermentation bv products (113.- 





iuu micrograms nboilavin per 





pound) 1 

02 



0 1 

Distillers’ dried solubles, (7,000 mi 





^ crograms riboflavin per pound) * 


2 



Limestone flour or ground ov-ster 
sheU 

1 8 

1 8 

1 5 

2 

Bone meal or defluorinated phos 






23 

1 7 

08 

2 


1 

1 

1 

I 


Note 1 

Note 1 

Note 1 

Note 1 

Alangancse sulfate 

Note 2 

Note 2 

Note 2 

Note 2 


J^ote 1 VitamiQ'D supplement should be added as follovvs 
A Pullets which are raised on range, m yards, or on a sun porch do not require 
any vitamin D supplement added to the rauon dunng the months of June, July, 
and August If pullets are confined to the house, the same amounts of vitamin D 
supplements recommended for the chick starting mash should be added to the 
developing mash , ^ , 

" Irom September to May inclusive, the same amounts of vitamin D supple* 
nicnu should be added to the developing mash as arc added to the chick starung 
mash regardless of whether the pullets are running outside or arc being raised in 
Winfincmcnt 

Ao/^2 Add manganese sulfate at therateofO 4 ofan ounce per 100 pounds or 

0 ounces Per ton 

' If differrm unuage of ribonavm concemra e or cn-»«all««^ r.boflavm u uwl adjuii poundage be- 

ground wheat and riboflavin coocentrale i- *-7 ,i .. 

‘^'•mounii luted are for bone meal ifdealooni plfOT^iaie u uied o^ 67 crat m u 

red but it \,i|| be necessary to increase the calaum froni ground o>siersheU or I mes one flour by 

»Pprox.tnately 28 percent. 

(Poultry Pointers No 14 (Revised], Stale College of Washington, PuUman, \S ash* 

mgton,1947) 


>f the age at which tlie birds come lino production is to be 
mnuenced to any evtent, it can he done only by reducing the 
protein two months or more before the birds begin to lay, in 
ttliich case growtli will be materially delayed This is a ijiies 
tionahle practice It is not advisable to ‘ bold lack pullets 
"> the fall Earlmcss of laying is an inlieriicd factor controlled 
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TABLE 46 Washington Chick and Pulket Feeding Scheddles 


Chick Feeding ScHEDUtE (1 TO 8 \Ve£Ks) 

Chicks purchased from hatchery should be fed 

home should not be fed until 24 hours old. 


Age ot 
Chicki 

dtoTaai. 

Noon 

Siodrja. 

Tint 1 

kSeck 

Give water in clean faun- 

Hat e a inch dnnkmg 
apace [ler chick. 

Keep uartmg "nnnN m hop* 
pen — 1 inch eating apace 
per chick. 1 

Feed bea%7-t»eed rhickt I 
hall gram fint two da^v 1 

Water 

eiNvting IS hoppera 

Fine cul (H tender 

green feed all that the 
rhu-ka will clean up. 

1 

Water 

FUl vDid. hoppera 

Feed cluci-nae hard gnt or 

coane aand m aeparaie 
hoppera 

See that cbicia are made 
comfortable for the 

Second { 

Ueek 1 

Keep fredi water in clean ' 
fountama 

Fill hoppera 

Get rhirVa out of doon if 
weather pertniu. 

Renew clean water 

Fill math boppcia 

Keep cul green feed before 

pmi duck-nae grama 
per too chicka led on 
math or in btler 

Fill maab hoppera 

Male chicki comfortable 
before dark. 

Feed chick-me granite 
or coaiae aand. 

. 

Third 

\>eek 

Fill clean fousiaiai with 
freab water 

FUl maih boppoa IH 
lacba eanag tpace per 
chxK 

1 Keep cut green Iced before 
{ chirka 

Renew clean wa(0 

Fill majb hoppera 
yi pint ra.rlr.oig gTaisa 
per too ra.rV« fed on 
saaib or in Liter 

Cbick* out of doora 

Renew clean water 

Fill math hoppera 

Keep ehiekf from 
ai bednme. 

Conimue chickmie sard 
gni er rearae aand. 


| kerp«ut gma l««d asri »«i0 before <hKU. . . 

CesUBue ctuct runioj nuih and lerp la hop yerr »>»o ♦•(ooi bcpf*»» u ISO ewt^ 
Cbasfe to aboie abeat and keep rt is boppeta er feed aU iher *1^ **• 3 tmieodauT 

CoDOaue cnarae aand or grasile gnl in boppciL 
Encourage chickt to rood ai end of 4ib '*ezk. 

All clucki be roomsg during 6tb acek. 

Renxne aUoockereb. 

Spnnkleaholeoaoos topofmaih dining ibe 4ib aeek. 

Fred a bole oau IB boppoa . 

PctixT Feeding Schedule (9th ezk to Matututy) 

I Keep green feed and aaur eonManilT belcre pul«ta. 

I GraduaUr change to developing mash and keep in hoppeti. 

I Gonunue feeding a bole abealciihcr in bopperaor u ibe Liter 

I Change lo equal number o( maib and gram bopperr— cme 6-lbo« m a sh hopper and or* 
6^004 gram faopptf pa 100 puUrta if gram la hopper fed. 

Keep feedmf brary oiu m aeparate boppoa. 

Feed s4zc bard gnL 

Beginning die ttib aeck, keep ihell or Iubciiobc gnt in aeparate boppeta 

Keep green leed and aatcr cooHaailg before pulicta 
Coounu e deveiopiEg cnaab and keep u in hoj^iera 
CootiDue feeding beary abolc oalain b op p et a 

^ Bp (be end of ifac IZib week bare one g4ooi hopper, ooe 6-fbo( tcraub fac^’l" 

_ 4nd one 6-<oo(oa< hopper per JOapsUeu, if gram er hopper led. 

^ Fred mn&tuBitic bard gna 

Keep ibcl] or li mrH no f grii m aeparate hoppera 
I Cem^tnue fading whole wbcaicatber in Uii^icn or m ibe Liter 



Pullets grown under good range conditions 

primarily by breeding Time of laying can be influenced only 
1 tew weeks by feeding The best all round results are secured 
when tile birds are so managed tliat they can be ke^ growing 
continually and come into production normally Therefore, 
ihe problem is to combine the breeding and feeding facmrs 
and not to expect that one can take tlie place of the other For 
example, birds that have been bred to lay at six montlis of age 
should be fed to produce sufficient body growth by the time 
*ey begin to lay This method is preferable to retarding their 
development in the hope of delaying sexual maturity 

A short time before moving tlie birds to winter quarters, it 
IS advisable to change from the growing to the laying mash a 
to feed some of the giain in the houses in a manner similar to 
diat in which they will later be fed Both ^in tmd mas 
should be hopper fed for seseral weeks after the birds are placed 
‘n Winter quarters 

RECOMMENDED FOR FEEDING 

THE YOUNG STOCK 

Many satisfactory rations for growing f f 
used They will vary accoiding to the feeds that are aiaihbic 

' <l I*? 






As typical examples. Tables 41 to 45 f 

rations that are fed in different secuons of the United States 


SUGGESTIONS AND QUESTIONS 

1 Assemble feeding data from poultry flod-s in your and 
note ihe starting and grmsing rations which gl^e the es 

How do yours compare with them? ff^rpd 

2 Compare the ready mixed starting and growing rations ott 

for sale m your locality with respect to price guaranteed analyses, 
ingredients and quality r «pr 

3 Prepare a detailed calendar of work for taking care Oj 
cssary operations imoUed in a baby chick brooding an ee 
project uith 300 baby chicks from the beginning until the cockerels 
are marketed at 2-3 pounds each 

I Visit successful poultry farms to observe rearing practices 
3 If possible keep weight and feed records for a flock of chic 

from day old to maturity Calculate such factors as average weig 

rates of growth feed to produce a pound of gam for various ages 
and teed required per bird 

6 lormulaic a chick ration with feeds available m your marke 
Compute the various nutrients to be sure the recommended allow 
anccs are met. 


REFERENCES 

Feeding and Managemenl of Chicks and Pullets Washington Poul 
try Pointers No 11 (Rev January 1947) 

Helslr G F Feeding Poultry Chapter 14 New York John 
\\ iley and Company 1946 

Heuser, G t and Andrews F E Weight Changes in Chickens 
Cornell University Extension Bulletin 240, 1932 

Hill, t \N Norris L C Heuser G F, and Scott, M L For 
nndolifig Poultry Rations Cornell University Feed Service, 
March 1951 

Recommended Vuirierit Allouances for Domestic Animals, No h 
Recommended \utrient Allowances for Poultry Washington, 
1) C. National Rcscardi Council 1941 (Rev March, lOaO) 
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CHAPTER 10 

Feeding Hens for 
Production 


the success of most poultrymen depends upon die number 
of eggs their hens produce. In order tliat the birds shall lay 
well they must he given favorable environment, especially 
during the seasons of unfavorable conditions. Poultrymen are 
not doing their duty by the birds unless they do all they can 
tor them, and they cannot expect good production unless they 
give them a foir chance. 

The ability to produce a large number of eggs depends upon 
several factors. In die first place, die birds must be bred for 
ogg production. They must have strong consdtutional vigor 
and must be hatched early enough to be able to mature properly 
before cold weadier begins. They must have the inherited 
tendency to lay and must possess the physical requirements 
to do so. IVhile one must not foiget that hens have individual- 
ly, one can consider that in some respects they resemble ma- 
obines and must be built according to a proper design. Ca- 
pacity and ability to make cllicient use of the raw maten'als 
(feed) are essendal. The machines must also be protected 
from the weadier. Clean, dry. light, well-tcntilatcd, and 
reasonably warm quarters free from drafts or stiddcn changes 
m temperature need to be provided to house die birds com- 
fortably; for comfort tends toward contentment and content- 
iiient encourages production. One then needs to care for and 
feed the birds correctly in order to maintain health. 

At the beginning there must be some understanding of the 
biiportancc of feeding. IVlicii fowls arc ghen all of their food, 
each hen will consume from 75 to 100 pounds of feed a year, 
'fepciiding upon her size and production. On the aserage, 
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Leghorns consume about 80 pounds Rhode Island R^^^Ne" 
Hampshires, Plymouth RocU and Wyandottes, 90 pounc^, an 
the heavier varieties. 95 pounds The feed cost “““V “ 
stitutes 50 per cent or more of the total cost oE keep g 
hens 


THE N\TURE OF THE HEN 
In order to feed intelligently, one must be familiar with 
the hen, the feed, and the finished product, which, in tins 
IS the egg The hen is the machine that transforms the tee 
into the finished product In caring for her one must ahsa>s 
bear in mind certain things (!) Fowls are fed as a flock rat 
than as individuals (2) Compared with other animals, attie, 
for example, the hen has a higher body temperature and i 
greater activity, in fact, all the body processes are more rapi 
This is particularly true of breathing and digestion (3) tt 
mates ha\e been made that a hen consumes in proportion to er 
IV eight twice as much dry matter as does a dairy cow On tins 
basis W H Jordan, of the New York State Agricultural 
ment Station, states that the hen is probably the most emcijcn 
transformer of raw material into a finished product (4) The 
digesme system is short and comparatively simple It lias 
only slight provision, if any for the digestion of fiber and does 
not have a very large capacity Consequently, coarse and bulky 
feeds are not fed to any great extent On the other hand, the 
large use of concentrated feeds increases the danger of indigcs 
tion, so that there must be a proper balance of feeds 

The function of the hen is to manufacture products useful 
to man Used in the process are grams and their by products, 
animal byproducts vegetable feeds, and minerals Many 
w-aste and by products not eaten by man are transformed into 
edible products Before any useful product can be turned 
out, however, tlie hen must maintain herself This means 
she must provide, first of all, heat, energy, and material for 
elaborating body secretions and replacing vvom-out body tis 
sues As a rule it requires from 75 to 80 per cent or more of the 
feed consumed to meet these maintenance needs The re 
mainder of the feed can go toward growth — that is, the increase 
of body tissues — and reproduction In tlie case of the hen, 
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A flock of hens properly cored for will respond in egg production* 


production is also reproduction, since every egg is complete 
•tnd if fertilized should be capable of producing a cliick. 

REQUIREMENTS OF THE RATION FOR EGG 
PRODUCTION 

The same detailed standards of requirements as have been 
'vorked out for otlier animals are not yet available for poultry. 
A study of a number of successful rations for egg production, 
^ Well as tlie av'ailable experimental evidence, would indicate 
the probable requirements for protein, minerals, and v'itamins 
to be as follows: 

Protein. In order to promote saUsfactory production, main- 
^in body weight, and obtain good egg size, the ration should 
contain from 15 to 16 per cent of protein. Part of tliis should 
come from animal sources. 

^linerals. Calcium and phosphorus are tlie two minerals 
needed in largest amounts. The ration should contain brom 0.7 
to 0 9 per cent of phosphorus and from 1.8 to 2.2 per cent of 

calcium. 

^langanese is necessary for strong egg shells. The require- 
ment seems to be about 40 to 50 parts per million. Many 
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commercial feeds include one- 
quarter pound per ton of man- 
ganese sulfate to insure enough 
of this mineral. 

In order to supply a possible 
deficiency of sodium and chlo- 
rine, the common recom- 
mendation is to add i/y 
cent of salt to the ration. 

Vitamins. A ration contain- 
ing a minimum of 200 Inter- 
national Units of vitamin A 
per pound will give normal re- 
sults. Larger amounts may be 
desirable. A ration contatn- 
ing 35 per cent of yellow com 
and 214 per cent of alfalfa will 
supply this amount. 

If tlic birds do not get the 
benefit of direct sunshine, it will be necessar>' to supply vita- 
niin D in the ration. A minimum of 230 International Chick 
Units of vitamin D per pound of feed is essential. 

The amounts of other vitamins which are needed are not 
Well known. They do not need to be given special considera- 
tion because tlie amounts required for egg production are 
small or die rations composed of normal ingredients usually 
contain enough to supply the hen’s needs. 

Fiber. Not much is known concerning die fiber content 
®f the ration. It is known, however, that very little fiber, if 
^^y, is digested by poultry. Hence, the amount siiould be 
i^estricted. Furthermore, fibrous feeds are less palatable dian 
others and thus have an influence upon food consumption. 
The radon should probably not exceed 5 per cent of fiber. 

Water. One dozen eggs contain about I pint of water. 
Therefore, the hens must have a sufficient supply ofi clean, 
fresh, pure tvater, which should be kept constantly before them. 
If running water is not available, the supply should be renewed 
at least once daily. During cold or freezing iveather ivarming 
the ivater is advisable. 



Water stand with drinking poil. 
The wire stand prevents the water 
from foiling on the litter ond caus- 
ing dampness. 
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Gnt. The hen requires some medium to help 
food The grinding process takes place in the girmrd Gr 

irpartieularlTessenual tor those birds uhich consnme mater.ab 

thL need to be ground, such as coarse grain, gra«, ’ 

litter Crushed oystershell has some grinding salue However, 

grit may also be supplied especially for this purpose 


ABSENCE OF FACTORS HAVING UNFAVOR^^BLE 
PHYSIOLOGICAL EFFECTS 
There should be nothing present in the ration to cause 
hen to function abnonnally. since the best results can o y 
be obtained when the individual approaches normality 
IS entirely possible to meet all the conditions already stipn at 
and yet have their favorable influence overcome by the presence 
of a toxic or poisonous substance Injury wrought by 
organisms in tlie alimentary tract of the hen would not ena e 
the hen to make the best use of the feed In fact, any condition 
of disease would to a greater or less degree cause pathologica 
functioning Such undesirable physiological effects as con 
stipation or looseness of the bowels may be caused by 
elusion of too much of certain ingredients in the ration Some 
feeds as oil meal dried whey, and wheat bran, are laxative, 
others, as cottonseed feed, are constipating 

Thus It is seen that tliere must be a balance between all the 
parts of a ration and tliat certain conditions must be met 
the ration will not be complete Unless it is complete, 
duction will not be satisfaaory The results obtained wi 
probably be proportional to the completeness with which t e 
requirements are met 


RECOMMENDED NUTRIENT ALLOWANCES 
The Animal Nutrition Committee of the National Research 
Council has issued recommended allowances for poultry rations 
These differ from requirements, which refer to actual amounts 
needed at the time of consumption, in that margins of safety 
are provided to take care of variation in the nutrient content 
of feedstuffs, variation m feed requirements, and vitamin de 
struction dunng reasonable periods of storage 

The recommended nutrient allowances for hens are given 
in Table 47. 
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'METHODS OF FEEDING 

Many feeding methods or systems are met \Mth in the feeding 
of poultry These range from the so<alIed mashless or all 
grain rations to tlie grainless or all mash rations, with tlie com 
bination or gram-mash muons ranging between tliese two 
extremes Also, \anous modifications or combinations of 
these systems are used Each system has its ad\antages and 
disad\antages The combination ration or feeding of botli 
gram and mash is used more extensively tlian otliers, however 
Factors ivhich might influence the choice of a metliod are 
labor considerations, cost of feed, and actual results in egg 
production 


Table 47 National Research Council Recommended Nutrient 
Allowances for Hens (Asiount per Pound of Feed) 


Nuni&NT 


LaYISO HLNf 


Brjusiko 


Titol pTotan (per cent) 
Vitamins 

Vitamin A acu«ty (I U ) ‘ 
Vitamin D (I C * Units) 
Riboflavin (mg ) 
Pantothemc aad (mg ) 
Pyndoxine (mg ) 

Bjotin (mg ) 

•linerals 

Calaum (per cent) 
Phosphorus (per cent) * 
Salt (per cet^ • 

Manganese (mg ) 

Iodine (mg ) 


15 

3300 
340 
09 
25 
1 6 


2 25 * 
0 75 
0 50 


\s 

3300 

340 

1 3 
50 
1 6 
0 07 

2 25 * 
0 75 
0 50 

15 00 
0 50 


J May be bab-oil viiamiQ A or pro -itamui A from vcgeuble source. 

■ .0. be « ■>.: '■«* li— bcb " «.pptoo.u 

free chotce are conudered as pan of (be rslioo. , . 

* ^organic pbospborui ibouU consi lute 0 * P'f 

Iluj figure represenu added salt or sod urn chJonde. 

The amount of labor required and tlie development of routine 
depends to some extent upon the method of feeding Labor 
represents the second largest item in the cost of producing eggs 
On many poultry farms tlie feeding must be left to hired help 
f^ence, tlie ability of this help is a factor The meiliod of 
feeding decided upon may depend upon the amount of respon 
sibihty that can be turned over to die hired help Some feeders 
do not observe die hens closely and thus do not regulate die 
^mounts or proportions of feed to the needs of die hens Under 
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such circumstances, the hens frequently arc able by frce-choice 
feeding to better govern their needs than is the 

The amount and cost of feed consumed is relative y 
important because, m general, food consumption is close y 
collated with egg production Slightly higher food intake 
may occur with the feeding of larger proportions of gra'"’ 
as gram is usually cheaper the net cost per bird may no 

changed , 

The result in egg production is tlic final measure o Y 
feeding system Egg producion vanes because of differences 
in inheritance and environment. Methods of feeding may 
show slight v-anations in results, but these frequently no 
significant, especially if a slight gam in production is offset y 


increased labor or feed cost , 

Since no one method of feeding can be said to be best un e 
the many conditions liiat exist, u appears that a first essentia 
IS a good mash uluch should be before the birds at all times 
Hens should be given some leevvay in consuming proportions 
of gram and mash to meet individual requirements Mo* 
methods, where gram and mash are fed supply this require 


Mashless rations This method is sometimes called the 
vshole-grain method With it no ground feeds or mashes are 
used The ration is not restricted to gram alone, however, 
but the gram is usually supplemented witli an animal protein 
feed such as milk or meat It is also desirable to have the bir 
on grass range or to feed some green food equivalent. T^ 
method is sometimes used where home-grown grams are t 
and where milk is also available A regular daily supply o 
skim milk or buttermilk must be obtained and sufficient drin 


ing space furnished , 

All mash rations \Vith all mash rations no whole or cracke 
gram is used The feed is given entirely m tlie ground form 
or as a mash This method of feeding has the feature of sim 
plicity, since only one feed is used Less skill is required in 
feeding This is an advantage to the unskilled feeder as there 
IS no doubt or confusion about what proportion of scratch grain 
to feed There is a more uniform intake of food on the part 
of the hen which will lend toward uniformity of production 
and > oik color 
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C®’*neiy Future Farmen of Aawriea 

Homemade equipment is featured In this Californio laying house. The 
Future Farmers pictured feeding their birds learn poultry management 
through classroom study and practical experience. Equipment wos con* 
structed by the students in the vocotional ogriculture department's farm 
shop. 

The chief disadvantage seems to be to get sufficient food 
intake at all times. For tliat reason, it is necessary to observe 
the birds and to supplement the all-mash witli wet mash, pellets, 
milk, or other palatable feeds when necessary. This nietliod 
requires observation and some skill. Also, the ground grains 
are slightly more expensive than die whole grains. 

In the mam, experimental results favor the feeding of bodi 
Smin and mash to hens for egg production, although satis- 
fectory results have been reported witli all mash rations, par- 
ticularly where due regard was given to food intake. 

Grain-mash rations. This method of feeding makes use of 
^ grain mixture and a ground feed or mash mixture. It is also 
called the combination or scratch mash method. 

The generally good results account for its extended use. 
grinding part of the feed, some saving is made on food as 
compared with feeding all whole grain. \ masli mixture en- 



ables *e use of valuable byproducts, such as 
from the milling and packing industries It is easy , 
animal protein feeds and to balance the ration by the addition 
of mineral and vitamin carriers 

The chief di 5 ad\antage seems to be the difficulty of knom g 
the proportions of gram and mash which a hen consumes 
ration is easily put out of balance by a variation in the P*"®? 
tion of gram to mash consumed The natural tendency 
hens to eat gram might cause a protein, vitamin, or 
deficiency For that reason one must know ivhat proportio 
are needed for any particular ration and to regulate the grai 


and mash intake accordingly 

The usual practice with the gram-mash system of 
to keep the mash constantly m hoppers so that the birds have 
free choice of mash at all times The feeding of grain, however, 
has a number of vanations It might be fed m the litter a 
night m amounts that the birds will eat before going to 
Little or no gram is then fed in the morning The grain mig 
be fed m troughs at mglu with no gram in the morning, or i 
might be kept constantly before the birds Where the bir 
have free choice of gram heavier gram consumption usual y 
results and hence it may be more necessary to restrict the grain 
at times in order to regulate the proportion of gram to mas 
according to the mixtures used Continued heavy gram con 
sumption may necessitate the use of a mash which contains 
laiger amounts of fish oil and other vitamin and protein carriers 


tlian are present in the average mash 

Mash concentrates In the past few years mash concentrates 
have been used quite extensively They are intended p^r 
ticularly for those farmers who wish to buy a commercial cori 
centrate or for those who want a formula ivhich can be prepare 
in quantities for iliem by their local feed dealer to combine 
iMth the home-grown grains which are a\ailable at the 
The proportion of homegrown grams which may be combine 
with a concentrate may be varied considerably without distur 
>*^5 ^ production Because of the fact tliat tlie grains are low 
protein feeds and are deficient in many of the other essentia 
nutritive substances a poultry mash concentrate must contain 
more protein ilian an ordinary mash and also more vitamin 


and vitamin D 
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With any oE these methods, a supplementary feeding o£ ivet 
niasii, milk, or pellets might be necessary at times in order to in 
crease food intake This is usually done on cold days and dur 
ing the summer and fall 

The system o£ feeding in itself is not the important factor 
The important thing seems to be whether the birds consume 
as much feed under one condition as another and ivhether 
under that method of feeding tliey are getting a proper balance 
of nutrients in their feeds Hence, a balance of tlie ration com 
bmed with palatability is required so as to get sufficient feed 
consumption Wide variations in feeding methods are pos 
sible as long as they do not make it impossible for the hens to 
get sufficient daily food consumption or as long as they do not 
interfere with the building and consumption of a ration com 
plete in all essential nutritive factors With these limitations 
taken care of, there does not seem to be any single method of 
feeding which, under all conditions, can be called the best 


FEEDING PRACTICES 

How grain should be ted. The gram may be fed by hand m 
a litter or it may be fed in troughs The amount of gram to be 
fed depends upon die composition of the masli used with it 
The recommendations given with the ration slioiild be tol 
lowed at all times It the ration calls for the consumption of 
equal parts o£ gram and mash, the gram should be so fed as to 
regulate the amount of mash eaten The birds will usually eat 
the gram when given a choice If the amount of gram is re 
stricted the fowls can be induced to consume more mash 
Fcedin- should be done according to the condition and produc 
tion of the birds No definite rule can be given that would 
apply to all conditions of season and production 

When feeding gram in the litter it should be fed scanti y 
m the morning, from about H/, to 2 quarts to 00 hens No 
gram should be in the litter at noon when so found, it mdt 
cates that too much gram had been fed in die morning All 
the gram that the hens will eat shot, d be given in the late 
arternooii m time for them to find tt befcre dark, so that tlie 
birds will go to roost with a full crop \11 of the gram should 
be fed in a diy, clean, straw litter, from 1 to 6 inches deep Ex 
erase is as necessary for chickens as it is for other aiiiiiials. it 
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helps to keep tliem healthy and in good condition, promotes 
digestion, strengthens their muscles, makes them eat more, and 
produces heat which is essential for production. ^ 

Trough or hopper feeding of grain as well as mash is gaining 
in favor because of sanitary reasons. With this method better 
control of grain consumption is possible, and the hens are as- 
sured all they want to eat before going to roost. When feeding 
gi ain in troughs, the birds should have it available early enough 
in the afternoon so that they can eat what they want before 
roosting time. About four o'clock is the usual time for opening 
the grain hoppers. With this method no grain is fed in the 
morning. The time of opening the hoppers should be adjusted 
to regulate the proportion of grain to mash. The hopper 
should be opened earlier when more grain needs to be consumed. 

With continuous hopper feeding of grain, die feeders are kept 
supplied with grain at all times. Sometimes the grains are fed 
separately. This is particularly true where oats are fed. The 
proportion of the different grains is sometimes varied depend- 
ing upon the preference shown by the birds. 

Litter. The common straws in the order of dieir desirabil- 
ity are wheat, oats, rye, and buckwheat. If straw is not avail- 
able, shredded or cut cornstalks, shavings, or leaves may be 
used, especially where trough feeding is practiced. Peat moss, 
hulls of oats and other seeds, peanut shells, and many other ma- 
terials are also used for litter. The litter should be strictly 
clean, and free from niustiness, mold, or decay, as serious losses 
frctptcntly occur from these sources because of spores which 
may develop into fungous molds in the lungs or intestines of 
the fowls. If the grain is fed in the litter, it should be deep 
enough so iliat the grain is hard to find and yet not so deep that 
fine grain is lost. If there is only a small amount of litter on 
the floor, the hens will soon scratch it over and pick out all of 
the grain. When the hens have gone over the litter a few times 
and find no more grain, they will be inactive until the next feed- 
litter should be dry enough so that the grain will 
rc.rdily settle in. When new litter is provided it should be at 
Ic-asi 0 inches deep. This will make the birds hunt for some 
time hefotc they find all of the grain. 

How tnodt should be fed. Under most conditions the mash 
slmuld be feti di^- in Iu)p{>cr5. troughs, or Ixjxcs. If open boxes 
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One type of mash trough. With this feeder o close record of the dally 
consumption of mash can be kept. The hens ore given a good chance to 
eof/ but the trough is so made that the wosting of feed by the birds is 
prevented. 

^-re used, they should be raised from the floor. Xo prevent 
Waste where a reel or wires are not used, a piece of 1-inch-mesh 
poultry netting should be placed on top of tlie mash. The use 
of the dry-mash system of feeding has its advantages in re- 
tiuiring less labor, in making larger flocks possible by giving all 
the hens an equal chance, and in requiring less skill in feeding. 
On tlie other hand, tlie dry mash is not so palatable as the uet 
mash. 

The wet mash also has its advantages. The feed is srvellcd 
mid softened, there is less sorting of die mash and hence less 
Wasting, and it is possible and easy to use waste meats and table 
scraps in the ivet masli. More labor and skill arc required. 
However, the wet mash may be used to advantage to supple- 
»mnt the dry mash in order to increase food consumption. It 
may be used to help in keeping up die production of hens at 
such times when they arc not eating cnougli feed. The reg- 
ular dry mash should be mixed with enough skim milk or but- 



temiilk to make it crumbly 
This should be fed in the after* 
noon, before the night feeding 
of grain, m amounts tliat the 
birds will eat in about a half 
hour Another practice is to 
pour milk over the dry mash 
Amount of feed. The 
amounts 
must be 

the recommendations gn ca 
with the ration If the mash 
contains a large amount of 
meat scrap or other protein 
concentrates, larger proper 
ttons of gram should be fed, so 
that the ration as a whole does 
not contain more protein than 
Frequent leed.tig of moth on « economical pro 

courages feed consumption duction In order to ma 

tain the correct proportions 
of gram and mash in daily practice it is well to keep a record 
of the feed and eggs Tins may be easily done by means of a 
simple record sheet showing the amount of feed supplied to the 
diUcrcnt flocks Coseredcans barrels boxes, or hoppers should 
be kept m each pen and flllcd as needed A sheet of paper and 
a pencil aiiached to a cord may be tacked on the wall near the 
feed containers 

The birds can be induced to consume more mash by restrict 
ing the gram feeding especially the morning feed, or, if the 
hoppers arc being left open only a part of the day, by mcrcas 
ing tilt Icngili of lime during which the mash is a\ailable, or b) 
uci mash feeding ^Vllcn grain is gi\cn liberally in the morn 
mg the mash coiisuiiiptton decreases 

The relation bctsscen gram and mash must be maintained 
m order to keep die balance of the ration By increasing the 
gram feed, one tends to build up die bodies of the birds, by 
increasing the mash part of die ration, one tends to stimulate 
prcxiuciion This is true because die mash contains more pro- 
ttiu and large amounts of the other essential nutrients In 
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; of gram and mash 
regulated according to 




creasing the amount of gram will lielp toivard increasing tlie 
total feed eaten With the greater amount of gram fed, one 
must be careful not to decrease the mash consumption At this 
point the use of milk, which then takes the place of mash be 
cause of us animal protein nature and its dry matter content, or 
tlie wet mash, will help to maintain the balance 
It must always be kept in mind that the food consumption 
will increase ivhcn production increases and diat the hens 
sliould at all times get in the proper way all the feed that they 
will eat, that is, m such a manner that tliey ivill keep busy dur 
ing the day and that they may go to roost with full crops so 
tliat digestion and assimilation may continue during as much 
of the night as is possible or necessary 


FOOD CONSUMPTION 


Amount per bird. The amount of feed necessary depends 
i»pon the size of the hens, the season of tlie year, and the rate of 
production More feed is needed for larger birds and for heavy 
production than for smaller birds and low production Colder 
weather also requires more food to keep up body temperature 
In addition to proper consumption of grain and mash, a suf- 
ficient daily intake of feed is necessary Birds averaging 4 
pounds in weight require about 19 pounds of total feed per 
100 birds daily for maintenance Also, they need approxi 
mateiy 1 pound more of feed a day for 100 birds for each 10 
per cent increase in egg production 
The folloiving amounts are given as the probable quantities 
<>£ Eood necessary tor average Leghorns (weighing 4 pounds) 


Per Cent 

Lbs of Cram 

Production 

per Day for J 

20 

21 

30 

22 

40 

23 

50 

24 

60 

25 

70 

26 

80 

27 


For heavier birds such as the American breeds die amount 
should be increased 2 to 3 pounds or approximately 2 pounds 
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Hens busy at ihe feed ng hopper meons production 


for each 1 pound increase in weight It is essential to get Uie 
birds to consume enough feed daily Food intake must be 
abo\e a certain minimuni level It is not always easy to get 
the birds to consume enough feed 

Decreased total food intake may be due to a decrease in the 
mash or the gram or both Wlien food consumption decreases 
steps must be taken immediately to increase die same There 
are \arious means of accomplishing this and in most cases the 
means need be only temporary until the birds respond 

Several measures of stimulating feed consumption have 
proven satisfactory \Vet mash feeding is the most common 
Other measures are (1) liquid milk to drink (2) supplement 
mg the ration with any palatable food such as condensed milk 
green-cut bone and fresh meat or blood (3) changing the grain 
ration if the birds show preference for certain grains and 
(4) feeding more frequently and increasing the length of the 
day The feeding of pellets as a supplementary food has also 

334 


been reported as giving favorable lesults and can be fed in the 
place of wet mash. 

Representative average food consumption per year might be 
indicated as follows: 

Range Average 

Leghorns. 75-85 lbs. 80 lbs. 

American breeds 85-95 lbs 90 lbs. 

Asiatic breeds 90—100 lbs. 95 lbs. 

More feed is required with higher egg production, for 
younger birds, during colder seasons and when the birds do 
not have the opportunity to supplement tlieir feed from range. 
There is some variation in monthly feed consumption, chiefly 
because of the fluctuation in egg production. 

Pounds of feed to produce one dozen eggs. The economy of 
producing eggs can be measured by die pounds of feed neces- 
sary to produce one dozen eggs. The efficiency of production 
is closely associated widi die average number of eggs produced. 
With good egg production it will take about 4 to 6 pounds of 
feed to produce one dozen eggs. 

MODIFICATION FOR SPECIAL CONDITIONS 

For the best results, it is necessary to se^egate the birt^ into 

many units as diere are different conditions of birds in the 
flock and to manage diem accordingly. This does not neces- 
sarily mean that different feeds must be used for each group. 
More often the variation will come in die manner of feeding 
die same ration and in the management of the flock. 

Feeding pullets. In order to encourage liberal grain con- 
sumption, the grain should be kept in hoppers before the pul- 
lets all the time for die first month or six weeks of production, 
•^fter that time the grain may be fed only in the morning and 
afternoon. The birds should be allowed all the gram they 

'vant at night. . , • • 

In order to maintain health and production, a combination 
of factors must be right. If one or more of these requirement 
not met, the flock drops in production. Too often this is 
overlooked in feeding pullets, since the onset of sexual matur- 
ity with its urge to lay will carry them m prodii^tion for a 
'nonth or six weeks even on a deficient ration. The pullets 
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should not only maintain their weight and Besh but sho 
actually be completing Uieir growtli during the first few mo"™ 
of production To produce eggs at the expense of their bony 
%veight or to lay themseUes out” is positively detnmenta 
^Vltll pullets tsluch, because oE early Iiatclung or rapid e 
velopment, ha\e come into production early (August or Sep- 
tember), there imII be a tendency touard decreased production 
because of the shortening days late in September and 
and the cold iveather At this time a decided slump m produc 
tion, followed by a molt and a period of unproductivity, 
occurs This class of birds needs careful observation It is o 
prime importance to maintain the weights of die indi\idua!s 
Whenever the birds are losing weight or production begins to 
decrease, there usually occurs also a decreased feed consumption 
of one part of the ration or of the feed as a whole Introduction 
of milk, wet mashes, or artificial illumination of the poultry 
house at the proper time will help to overcome this difficulty 
he lights should usually be turned on by September 1 
Late summer and fall feeding of hens Production during 
the late summer and fall is accomplished under conditions 
which normally are not favorable In order to hold produc 
tion, the mash consumption must be increased This usually 
calls for wet mashes and milk during the late summer and 
fall Aruficial illumination of the poultry house also gi'cs the 
birds a better chance The lights should usually be turned on 
not later than August 15 

Feeding dunng the molt. When the birds stop laying and 
begin to molt, the amount of gram fed should be increased to 
increase the weight and die amount of body fat Hopper 
ing of gram is advisable The feeding of milk and green fow 
at this time should be emphasized Hens that have stopped 
laying during August and early September can be brought back 
into production, so as to be put under lights by October 15 to 
November 1, by placing them on a clover or alfalfa range, 
hopper feeding gram and mash and giving them milk to drink. 
They will then respond w ell for winter production 

Care of broody hens Broody hens should be removed from 
die nest as soon as nouced, and confined m a light, well venti 
lated coop with a slatted or wire bottom They should be fed 
regular laying mash (preferably moist) and should not be fed 
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A vvell-Kghted floor mokes \t possible for ihe birds to use the entire floor 
orea. Lighting units should be 6 feet from the floor ond 10 feet opart. 

grain. They should have water to drink. Milk may be fed as 
i supplement. 

Breeds. Tlie same ration can be used for the various breeds 
of poultry. The method of feeding may need to be varied. 
For the heavier varieties of birds, grain may need to be fed 
rather scantily in tlie morning to encourage exercise, and a 
slightly larger amount of mash may be fed. 

ADAPTING THE RATION TO ARTIFICIAL 
ILLUMINATION 

^Vhen artificial illumination is used in tlie poultry house, the 
grain and mash mixtures remain unchanged, but the method of 
feeding must be adapted to the method of illumination. 
’Though tlie underlying principles are the same, the time of 
feeding must be arranged to fit the working hours of the birds. 
In order that activity may be encouraged, grain should be fed 
lightly at the beginning of the hen’s day. If morning illumina- 
tion IS used, the grain may be scattered in die litter the night 
before. The dry mash and water should be a\-ailable during 
tlie entire time that the birds are off the roost. Grain should 
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be fed heavily at the end of the day (with either natural or arti 
ficial lighting), about one hour before the birds go to roost 
Green food should be supplied in the middle of the birds work 
ing da) 

\Vatch the flesh condition of the birds, since tliey may have a 
tendency to produce eggs at the expense of their bodies, and 
gi\ e special attention to their weight which is one of the best 
measures of condition If they begin to lose flesh, increase the 
amount of gram fed and supplement it w ith a wet mash 


FEEDING BREEDERS 

The requirements for tlie breeders are the same as for layers 
except that they require laiger amounts of some of the vita 
mins (See Table 47, Recommended Nutrient Allowances for 
Hens ) This is particularly true of riboflavin, biotin, panto- 
thenic acid and some of the unidentified vitamins The greater 
riboflavin requirement is usually supplied by increasing the 
amount of milk or other riboflavin concentrates 
The breeders should be those birds that continue to lay 
the latest Fall production can be stimulated by the use of 
vsct mashes milk, and artificial illumination of the poultry 
house The lights should usually be turned on not later than 
^yigust 15 It probably is not advisable however, to continue 
the lights later than a date after which the birds can get well 
along into their molt by the time severe cold weather sets in 
For central New York this stimulation for production should 
probably cease about November 1 to 15 
^^bcn the birds stop laying and begin to molt, the amount 
o grain should be increased It may be hopper fed at this time 
Green food and milk or their equivalent sliould be furnished in 
abundance 

1 roduenon should not be encouraged until about one month 
c ore eggs arc to be saved for hatching A small amount of 
artificial illumination (not to exceed 12 hours) may be used to 
advantage during ihc winter, and this may be increased just 
before the hatching season 

Heavy gram ftcthng is usually practiced during the winter 
in order not lo encourage tooheavy production previous to 
the hatching season If {xissiblc the breeders should be given 
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access to tlie ground and to direct sunshine (not through glass) 
at all times 

After the season for saving hatching eggs is o\ er, tlie breeding 
hens can be given the same feeds and management as the laying 
hens for the balance of tlie year 

TYPICAL RATIONS FOR PRODUCTION 

A proper ration usually includes gram, mash range or green 
food, sunshine or some form of vitamin D, oystershell, and 
ivater 

Grain mixtures Corn and wheat are the grams used in larg 
est amounts Barley and heavy oats or buckwheat are some 
tunes used A scratch mixture of equal parts of corn and ivheat 
can be used as a basic mixture Varying amounts of tlie other 
g^ms may dien be substituted for some of tlie corn and ivheat 

Mash mixtures The formulas of mash mixtures may differ 
considerably, depending upon the feeds available and whetlier 
they are to be fed alone or m combination witli gram When 
fed with gram, the proportions of gram and mash to be fed 
^ect die mash formula About equally favorable results can 
he obtained from the different rations so long as the essential 
nntrients are properly provided 

The combination or grain-mash rations are used more ex 
tensively than odier systems Alany such rations are forinu 
Isted so that approximately equal parts of gram and mash are 
fed 

The recommended formula patterns for poultry mashes for 
layers and breeders are given in Table 48 

Grains and grain products Cereal grains and their by prod 
^cts are used primarily as sources of energy in poultry feeding 
These have been divided into tivo classes on the basis of a\ail^ 
able energy value in order to indicate an approximate ceiling 
on the use of medium and loiv energy products As a general 
Practice, selection among lower energy products should favor 
better sources of energy m this group wlienever possible 
The productive energy values of Fraps can be used as a guide 
for choosing orain products on a cost per-calone basis (See 
Cornell Feed Service. November, 1948. or Texas Agricultural 
^’fpermient Station Bulletin 678) 
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table 48 Rr.C-.OMMESDED Fokm^i^ PaTIBK-NS for M^UESFO^S 


High-tntTCT g™“ prixiucu (mm, ivhcat. 
red dog flour, milo, oatmeal) 


nheal 


red dog flour, milo, oatmcai; . 

M^u:^ and low-<ncrgy gram prod^U 

barley, v.heat flour middlings, standard mid | 

(soybean meal, com-glutcJ 
pro^ns. mi^um levels (6sh meal, fish, 

O^CT^^vimmin capers (dried mdlc P"^***^^ 1 
dried yeast, dned distillers solubles, fermcnu-i 
tion solubles) 

Dehydrated alfalfa mc^ 

Additional nboflavin (if needrf) 

Additional vstamin Bu (if needed)' 

Additional vitamm A (if nccd<^)‘ i 

Vitamm D, (feedmg oils or D acuvated anima); 

Cil^m and phosphorus supplcroenU (steamed] 
bone meal, dicalaum phosphate, defluonnated 
phosphate, limestone) 

Manganese sulf ate (65 per cent feedii^ grade) 
Rtqwiti imponUon 
Proieio (per cent) 

Caloum (per cent) 

Phosphorus 
Total per cent 
Available per cent* 

Vitamin A (I U /ib )‘ 

Vitamin D (I C.IJ /lb ) 

Riboflavin (mg/lb ) 

Vitamm Bu (ii/lh 




o itw u 





D MipplcXD 


• Appraum>iclr M per ml 
lit coaixSerre a* ^ lb 


>Frcc-chotcc (toimK of orutnhcll 
>«l.-iiiti» wiU not iBccl lull requimots 

aaidr M per ccsl of tbc phorphoro* of vrstubie product* u 
- »f ibt ui^aiuc or araiUtilc 

br iOOO I U Ib. 

• I^en 


uloelirf 

mpiiytin phorpbon® aod 
Iht maih caa be reduced 

4od vuaauifBn lupplonenu. 


Egg production is affected by the a\ailable energy content o 
the ration, although the difference betyseen rations is not so 
great as in the case of growth Rations made up of a mixture 
of ground wheat and corn to supply Uie cereal portion of tlie 
ration, as compared to wheat byproducts, can be expected to 
produce about a dozen more eggs per bird in a year 

The choice of the components of the cereal portion of tlie 
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mash ^vill be determined largely by price and availability. 
Feeding experience has shown that using a mixture of several 
cereal products in formulating a poultry ration is more gen- 
erally satisfactory from all standpoints than relying on one 
grain or grain product exclusively. 

The physical nature of tlie ground grains in poultry mashes 
slso is an important factor to consider. In general, a high pro- 
portion of finely ground material should be avoided. In the 
case of wheat, the use of a coarsely ground or crushed product 
b paiticularly advisable. Finely ground ^vheat is likely to form 
^ sticky paste when moistened, and will lead to impaction of 
feed in the beak ^vhen used at a high level in the mash. 

Vegetable proteins. Soybean meal can be used as die only 
'egetable-protein supplement or in combination with corn- 
gluten meal or peanut meal. Corn-gluten or peanut meal 
should not make up more dian one-fourdi of die total of this 
group of feedstuffs. Cottonseed meal should be avoided in 


rations for hens. 

Animal proteins. These products serve as sources of protein, 
*ninerals, vitamin B 12 , and at least one other still-unidentified 
nutrient. The minimum levels recommended for breeder 
ruashes are the amounts needed to aid in supplying die un- 
l^noivn nutrient(s). The lower recommended figure in Table 
48 refers to die minimum level of fish products when used alone; 
die higher figure indicates the approximate level of meat scrap 

'vhen used alone. A combination of ‘products appears to be * 

preferable. Depending on cost and availability, levels higher 
dian the indicated minimum amounts can be used in a pou try 
u^ashes; die amounts of protein, calcium, phosphorus, und vita- 
B,„ contributed by tlio animal products will accordingly 
'*«tennine tlie amounts of these nutrients needed from otlier 


Sources. 


The recommended levels of vitamin Bj 2 refer ^ ^ amount 
PP'ied by fish products, meat scrap, and vitamm-B,= supple- 
It L desi^ble to know the B,, content of die P^ .^ 


It IS desirable to know tiie n,, ^ 

and meat products used, and Uiis may be df'cnnmed by 
laboratory assay. kVhen such ralues are not 
Prnximation of the B^^ content can be calculated by g g 
'^alues of 40 micrograms of B., per pound of fish i^a . P 
P°“nd of fish solubles, and 15 per pound of meat scrap. 
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Other B vitamin earners These ingredients are valuable 
sources of many of the knoivn B^romplex vitamins The levels 
recommended are intended to aid in supplying the unknown 
nutrieni(s) referred to previously Since it appears likely that 
more than one unidentified nutrient may be involved it is con 
sidered wise to use these carriers in combination with animal 
proteins 

Dehydrated alfalfa meal This product is an important 
source of vitamin A activity but it is desirable to limit its use 
because of its low available energy value It is therefore neces 
sary to use a high quality meal in order to supply sufficient vita 
mm A activ ity at a low usage level If additional vitamin A is 
needed it should be supplied in another form such as vitamin 
feeding oil rather tlian by exceeding the alfalfa levels recom 
mended 

Calcium and phosphorus supplements The phosphorus re 
quirements are shown in Table 48 both as total phosphorus and 
available phosphorus The available phosphorus content of 
a mash is tlie amount supplied by the animal products and the 
inorganic supplements (bone meal defluonnaied phosphate 
etc ) plus 30 per cent of the rest of the phosphorus of the mash 
Calculating available phosphorus gives a more accurate ap- 
praisal of the phosphorus value of a mash than does the total 
phosphorus content 

The phosphorus sources listed in the pattern table are nearly 
^ equivalent in phosphorus availability In choosing a phospho- 
rus supplement care should be taken to insure that the product 
IS intended for poultry feeding and has a sufficiently low content 
of fluorine 

Vitamin D The recommended vitamin D levels are shown 
in International Chick Units based on the new vitamin Dj 
standard now in official use Feeding oils and D activated am 
mal sterols are equally effective sources of vitamin D unit for 
uniL 

Other riboflavin and vitamin B ,2 sources Riboflavin supple 
ments and vitamin B,„ supplements of guaranteed vitamin con 
tent are generally available and can be highly useful in meeting 
the requirements for these viumins The levels of other vita 
imn rich feedstuffs in the formula particularly when amounts 
greater than the minimum levels are supplied will determine 
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TABLE 49 Cornell Masjics por Hens 




whether and m what amount special vitamin supplements 
should be used 

Feeding recommendations. Layer To be fed with approxi 
mately equal gram intake according to any good mash and gram 
feeding program 

Breeder To be fed with approximately equal gram intake 
according to any good mash and gram feeding program Breed 
mg ration should be fed for at least four weeks before eggs are 
taken for hatching 

RECOMMENDED RATIONS FOR EGG PRODUCTION 

Many satisfactory rations have been fed to hens They will 
vary according to the feeds that are available As typical exam 
pies the recommended rations in Tables 49-57 are given as 
representing rations that are used m different sections of the 
United States 


TABLE 50 Georgia Laying and Breeding Mashes 


SIMPLIFIED LAYING MASHES 


lasrsdient 





Raoao 5 

Ground yellow com 

Ground wheat 

Ground oats 

Ground barley 

Ground ka£r or began ' 

Meat scrao 

Salt 

40 

20 

20 

20 


1 


10 

20 

10 

10 

30 

20 

1 


BREEDER MASH 


Yellow corn mMl 
Wheat bran 
Wheat middlingi 
Ground oau 
FUh meal 
bleat scrap 
Alfalfa leaf meal 
Dncd buttemulk 




100 

100 

100 

100 

40 

40 

15 

25 

5 

03 


^^(Department of Poultry Husbandry, University of Georgia, Athens, Georgia, 
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TABLE 51 Indiana Laying Rations (after 20 Weeks) 

AU of the rations and directions given here arc for fowls which wxll be given 
ra^c Speaal provisions must be made for Layers confined in the house 
Feed gram an hour before roosting time each day — 10 lbs per 100 light fowls 
(Ltthoms), 12 lbs per 100 heavy fowls (Rocks, Reds) 

Keep mash, oystershell, and water before the fowls at all times 
Give fowls access to range during all afternoons in fall and winter, regardless of 
"rather, and all day in other seasons When pasturage is poor, supply alfalfa hay 
in racks, or add 10 pounds of alfalfa leaf meal to each 100 pounds of mash 
Condensed buttermilk, fed in paste form at the rate of 2^ lbs per 100 fowls 
daily, has improved several rations When fed at this rate, the meat scraps in the 
™ash can be reduced one fifth 


Laying Ration No 1 
Scratch grain 
Whole yellow com 

Mash Formula PoukIi 

Wheat bran 200 

Wheat middhngs 200 

Meat scraps 100 

Aete 200 lbs ground oats and 200 lbs 
ground wheat may replace wheat bran 
middlings in the mash in this rauon 


Lamno Ration No 2 


Scratch gram Pounds 

Whole yellow com 300 

Whole ivhcat 200 

Mash Formula 

Ground yellow com 100 

Wheat bran 100 

Wheat middlings 100 

hfeat scrap 80 


Laying Ration No 3 


Scratch grain 

,, Whole yellow com 

200 lbs wheat bran and 200 lbs 
neat middlings may replace ground 
Oats and wheat in the mash in this ration 


Mash Formula 

Poufidi 

Ground oats 

200 

Ground wheat 

200 

$(wbean.oil meal or ground soy- 
beans 

80 

Meat scraps 

40 

Steamed bone meal 

20 

Salt 

5 


(Division of Poultry Husbandry, Purdue Univemty, Lafayette, Indiana, 1941 ) 


Notes about Table 51. five’' via^h An old and pop- 
mash formula, known as tlic "Big Five. ’ consists of 100 
pounds each of ground yellow com, ground oats, ivlieat bran, 
""lieat middlings, and meat scraps It may be fed ivith com or 
oihcr grams as indicated m Table 51 Provide pasturage, shell, 
"■atcr, etc. 

, "AfosAte” rations Tiiese rations arc practical uhen one 
sufficient liquid skim milk to provide the fowls witli all 
\\‘ey wdl drink (usually 3 to 1 gallons per day per 100 foivis). 

aafer is awen Gne access to grass range every da), pro 
'ide oystershell, and feed all the fowls ivdl consume of any of 
^ *0 following grain rations 
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1 Yello« com only 3 \cllo» com 70 lbs , wheat 

2 Yellow com 70 lbs , oats 30 rn onison 

j Yellow com GO lbs , oats -Ui 

wheat 20 

TABLE 52 Okijshoma Laser and Breeder Mash Forsieeas _ 


Ground >ellow corn 
Wheat shorts 
Wheat bran 
PuU enzed barley 
Pulverized oats 
Ground wheat 
Ground bailr 
Ground wheat or kafir 
Alfalfa leaf meal 
Cottonseed meal 
Soybean meal 
Meat and bone scrap 
Dried buttermilk 
Fish meal 

Ground limestone or puUcrued 
oystershell 
Salt 

Manganese stock solution 
\ i tami n conccotratc ' 


* To supply viumias A tod D tctortinf to tr u n g fxn tiiOT swwnme T idt iKVf i*- , 

(R H Thayer and R B *^oiDpsoo Fef^nsChutm O klahom a Circular *->• • 

May, 1949 ) 


Koies about Table 54 Gratn Scraich grain for all ratioW 
may be indiiidual grains or combinations of wheat, oats, yei 
low com, and barley The proportions of each used will de 
pend on price, asailability, and palatability Birds will usu 
ally eat any type of gram if they are started on it at an early 
age You may feed scraich gram either m hoppers or in the 
litter 

Amoutit of feed Leghorn flocks m heavy production wall 
eat from 25 to 28 pounds of feed per 100 birds daily# heav'y 
breeds, 28 to 32 pounds Pullets m good lay should eat about 
40 per cent gram and 60 per cent mash You may encourage 
immature pullets to eat more ilian 40 per cent gram If 5°“ 
reduce the amount of gram in their ration, older hens wiU 
eat more mash Molung flocks or flocks in light producuon 
may eat as little as 18 to 22 pounds Pullets that do not eat 
enough will lose weight and are likely to go into a slump after 
4 to 10 weeks of heavy production You ran increase grain 
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TABLE 53 Washington Laying Mash Formulas 


iNcnaoiCNT 

Ration 1 

Ratiov 2 

Ration 3 

Ration 4 i 

Ground wheat 





19 1 

192 

192 

195 

Ground yellow com 

10 0 

10 0 

10 0 

10 0 

Ground oats 

50 

50 

50 

50 

Ground barley 

100 

10 0 

10 0 

10 0 

MiUnin 

20 0 

20 0 

20 0 

20 0 

Fish meal 

35 


1 7 


Meat scrap 

43 

22 


Soybean oil meal 

18 8 

18 8 

188 

21 6 

Dehydrated alfalfa 

60 

60 

60 

60 

Ground oystcrshell or limestone 
Bone meal or defluonnated phos* 

28 

28 

28 

27 

phatc * 

38 

29 

33 

42 

Salt (iodized) 

1 0 

1 0 

1 0 

1 0 

Vitamin-D supplement 

Manganese sulfate 

Note 1 
Note 2 

Note 1 
Note 2 

Note 1 
Note 2 

Note 1 
Note 2 


Nolt 1 If a Nitamin supplement is used that contains 1000 A O A C chick units 
per gram of vitamin D and 5000 units per gram of vitamin A, add the following 
amounts per 100 pounds of mash 


May through September 1 6 ounces 

October through Apnl 3 2 ounces 

The amounts required of vitamin supplements of other potencies vary proper* 
honately 

2 Add 0 4 ounce of manganese sulphate per 100 pounds, or 8 ounces per 


. Muoa wilt not be equal to Ratiooi 1, 2, and 3 uolwfed with the ainouni of liquid milk or eon- 
“jW buttertEulk lugeested in the feeding tchedule. . a . , . 

■ Ihe amounts lutd are for bone meal If you use dicalciuia phosphate instead of bone meal or de- 
?“°'uiated phosphate onlyd7percentasmuchurequired bulitwiUbenecessaxy to increase the calcium 
ground oyscershell or limestone floor by approximately 28 per cent 
(Poultry Pointers No 20 [Revised], State College of Washington, Pullman, Wash- 
“'Slon.july, 1949 ) 


Table 54. Suggested Feeding Schedule for Washington Rations 
Nos 1, 2, 3, and 4 (for 100 Pullets— All Breeds) 


' What 

Uheh 

How AIuch 

^ghts (if necessary) 

^ying mash 

OnatTAM OffatSPM 

13-hour day 

When necessary 

To prevent wastage, fill 
hoppers only hall-full 

5J“vy whole oats 

or scratch gram 

Morning 

Afternoon 

3 pounds 

According to production 
and bodywcight, about 

Oystcrshell or limestone 
gnt 


^ pounm for Leghorns, 
|{o pounds for heavies 

When necessary 

Keep It constantly before 

Grao.tc or sibca gnt 

When necessary 

: Keep It constantly before 
birds 

hlllk 

1 Morning or noon 
(For Laying Ration 4 
only) 

6 quarts of bquid milk, or 

3 ^ pounds of condensed 
buttermilk 
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consumption safely by adding an evening feeding of grain m 
die hoppers Feed ivhatever amount the birds vtfill clean up 
before roosting You can increase masli consumption by liav 
mg more hopper space, feeding mash more frequently, spnn 
klmg pellets on the mash, or feeding a moist mash 

Hopper space Poor production often results from a lack 
of hopper space Allon 24 feet for mash for eacli 100 birds 
in the laying house The construction of mash hoppers is de 
scribed in State College of Washington Poultry Pointers No 23, 
Laying House Equipment 

Water space Have at least 5 feet of drinking space for each 
100 birds Nothing will cause a slump in production or a 
molt quicker than letting the birds go without water Keep 
the water always clean and fresh and do not allow it to freeze 
Milk Feed liquid milk or condensed buttermilk with Ra 
tion 4 Feed liquid milk at die rate of 6 quarts daily for 100 
birds When you feed liquid milk, wash the crocks or wooden 
containers daily and scald them at least twice a week If yon 
use condensed buttermilk, feed it at the rate of 3 5 pounds to 
100 hens One pound of dry milk is equal to about 3 pounds 
of semisohd or 10 pounds of liquid milk 

Green feed Succulent green feed is a valuable supplement 
to laying mashes because it is an excellent source of proteins, 
minerals and vitamins It is particularly valuable for hens as 
a source of vitamin A Any green feed, except carrots, how 
ever, will cause darker-colored egg yolks, and silage may even 
cause green yolks 

During much of the season, you may feed 5 pounds of 
tender green feed, such as cut kale, clover, alfalfa, and lawn 
clippings at noon In the fall, winter, and early spring, when 
green feeds are not available, you may feed carrots, about 5 
pounds to 100 birds, or green alfalfa hay, either cut or uncut 
There is usually less wastage when the hay is cut in 1/2 mch to 
^ inch lengths For information on the construction of 
green feed feeders, see State College of Washington Poultry 
Pointers No 23, Laying House^ Equipment For information 
on tlie growing of green feeds for poultry, send for \Vashington 
Extension Bulletin 310, Growing Green Feed for Poultry 
Moist mash It is not necessary to feed a moist mash to keep 
up production Feeding moist mash means extra labor and 
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TABLE 55 Washington Breeding Mash Forjiulas 


Ratton 2 Ration 3 Ration 4 RATias 5 




Pounds 


Pounds 


Pounds 


Pounds 


Ground wheat 
Ground yellow com 
Ground oats 
Ground barlcv 
MiUrun 
Fish meal 
Meat scrap 
Soybean-oil meal 
Dehydrated alfalfa 
Dried whey 

Fcraentation by-products* (113, 
500 micrograms riboflavin per 
pound) 

DistiUcrs’ dried solubles (7000 rm 
CTOgrams riboflavin per pound) 
*®^one flour or ground oyster 

^ne meal or defluonnated phos 
Phate * 

Salt (iodized) 

Fish oil 

Manganese sulfate 


18 1 
50 
50 
50 
35 0 
60 

80 
10 0 


35 

29 
I 0 
Note 1 
Note 2 


10 0 
50 
50 
50 
35 0 

77 

56 

too 

35 


33 

9 

1 0 
Notel 
Note 2 


94 
50 
50 
50 
35 0 
37 

80 

100 

35 


38 

26 
10 
Notel 
Note 2 


138 
50 
50 
50 
35 0 

77 

90 

100 

35 


1 3 
1 0 


166 
50 
50 
50 
35 0 


16 0 
10 0 


34 
I 0 


Note I Note 1 
Note 2 Note 2 


4 ounces 
8 ounces 


•Vet# 1 If a vitamin supplement is used that contains 400 A O A C chick units 
gram of vitamin D, add the foUouing amounts per 100 pounds of mash 

May tlirough September 
October though April 
If supplement used contams 2000 units per gram, the amounts added per 100 
pounds should be 

May through September 0 8 ounces 

October through April 1 0 ounces 

2 Add 0 4 ounce of manganese sulfate per 100 pounds or 8 ounces per 

must be supplemuiied with 6 quans of I qu d mUi or 3H P9u«Ji of toodewed bijiienmlk 
nboflavui conccntr.W or CT>-«.Mine ribofl.via u used adjust «he poundage be- 

ground Hlieai and ll e nbonavin supplrmmt . . , . ^ 

l>ve amoun i listed are for boot meal ifd eaJeium phof{diaic *s used only 67 pCT cent as mucJi u 
'nil be necoaa^io Increase tbe eatcium from ground o>iterU.ell or I mesione Cour by 

•Pprowmateiy 28 percent. 

. (Poultry Pointers No 25 [Revised], Sute College of Waslungton, PuUintm, 
"'Mhingion. September, 1946 ) 


presents tlic dangei of the growth of liarniful mold and bac 
lena, especially during Iiot wcatlicr Afoist nnsli may he used 
fo heep birds eating enough masli in emergencies such as sich- 
*icss, extreme cold, interrupted Iigliting schedule, or ilic mov 
"'Sof birds 

^‘cllcu. You may feed mashes or pellets witli equally goorl 
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results in egg production or the pellets may be fed instead of 
moist mash once a day on top of the mash as a supplement 
Feather picking and mortality &om cannibalism may increase, 
however, if the laying mash is fed as pellets 
Feeding schedule (using suggested feeding schedule as a 
guide) Even with the best of mashes, you can, by feeding too 
much scratch gram unbalance the laying ration by reducing 
the mash consumption of your flocks Feed pullets in good 
lay 60 per cent mash Make changes in the feeding schedule 
gradually 

Mash concentrates Poultry mash concentrates are being 
used to some extent by those farmers who wish to make use of 
home grown grains A number of commercial concentrate 
mixtures are available The proportion of home grown grains 
that may be combined with a concentrate may be varied con 
siderably Because grains are low protein feeds and are deft 
cicnt in many of the other essential substances, a poultry mash 
concentrate must contain more protein than an ordinary mash 
and also more of the vitamins \Vhen mixed with ground 
grains m the proportions indicated, the resulting mash mixture 
will be similar to the regular mashes 
The formulation of mixing mashes is based on the same basic 
information as the compounding of complete poultry mashes 
The general composition of poultry mixing mashes is given in 
Table 56 and examples of the same are given in Table 57 
These mixing mashes when mixed with ground grains in the 
proportion of 60 parts of gram to 40 parts of mixing mash, pro- 
duce a mash mixture similar to the respective complete poultry 
mashes The following proportions of ground grains are sug 
gcsted to be mixed with 800 pounds of mixing mash to produce 
one ton of final mash 

Ground Grain Amount to Afix with SOO Pounds Mixing Afash 
600 800 400 400 600 200 600 600 

*>hcat 600 400 800 400 300 600 200 400 

400 300 400 400 200 

/Vs indicated in the mixing mash tabic, attention must be 
gi'tn to the Miamin A content of the mixing mash for laying 
and breeding hens if the amount of >cllow corn used is less than 
half of the ground grain mixture added to the mixing mash and 
if ihe )tlIow com is less than lialf of tlie scratch grain tnixiure 
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TABLE 56 Approximate Composition of Poultry Mixing Mashes 


1 


Crushed wheat ) 

Wheat by prcMJucts j 

Soybean-oil meal 
Com-glutcn meal > 

Peanut meal J 

Fishmeal 
Fish solubles 
Meat scrap i- 

^cd skim milk 1 
Dried buitermilkJ 

Dned brewers’ yeast 
Dned whey i 

Dried disullers’ solubles f 
Fermentation solubles J 

Dehydrated alfalfa meal 
Additional riboflavin supplement 

Steamed bone meal > 

Di^aum phosphate I 

Salt 

sulfate (feeding grade, 67 per cent 

AinSO^) 

•tanun D* (D-activatcd animal sterol or fish liver 
Oil) 

composition 
Proton (per cent) 

^iQum (per cent) 
l^hmphorus (per cent) 

{yboflavm (mg/ib ) 

Vitamin D (units/Ib ) 

Vitamin A (units/lb ) 


corn used 


l/i 


mixing gram and scratch gram « corn 


proportion per ton 
Poundi n 
* oundi g 


■» mixing mash 
■* ground grams 

ttsuUanl mash 


Per Cfni 

10-15 


125 

(if needed) 


25 

09 


+ 

32 

24 

25 
1700 

16,500 

11,600 


800 

1200 


With gram 


Prr Cent 

0-5 


125 
(if needed) 


2.5 

09 


45 

1700 


16,500 

11.600 


SOO 

1200 


*'•» c fr«- <ho«e of or o Kr c.lcum 

‘>"5 case, the level of .ilfalfa meal iisetl will not supply siif- 
'‘"•■ni viiamm A. and the .iddiiioii of aiiotlicr sonrtc ol vita 
*httt A will Ije necessary 
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TABLE 57 Examples of Poultry Mix&g Masi^ (800 Pounds to 


UlCBIDIEXT 

L*YT>C 

BuzsuiC 

Crushed wheat 

Soybean-od meal 

Fish meal 

Meat scraps 

Dnedwhey 

Dehydrated alfalfa meal • 

Steamed bone meal 

Ground limestone 

Salt 

Manganese sul^lc (feeding grade, 67 per cent 
\lnSO 4 ) 

Riboflasin supplement to supply 

D-aCUV ated ammal stciol 

PfrCtml 

1175 

50 

12J 

12 5 

10 J 

13 

09 

25 

FtrCeiU 

4.25 

32 

12.5 

12.5 

15 

12.5 

85 

09 

100 mg/100 lb 
25 

Total 

1000 

100 0 

CaJeula^tl OJiaJjsu 

Protein (per cent) 

Calnum (per cent) 
phosphorus (per cent) 

RiboSUsin (mg/lb ) 

Vltasun A (uoiti/lb ) 

Vitamin D (umu/lb ) 

32.1 

4A» 

2.4 

2.2 

12,500 

2250 

32.3 

47* 

24 

45 

12,500 

2290 

■ Amuauhs 104 000 uoiu wumii>-A per pouaA 

s RacaouaM leediac ojuenlicU or oiber cdciuni fnc-cbore. 


SUGGESTION'S \ND QUESTIONS 



1 Assemble feeding data in >our area and note the lading ra 
lions sihich gise the best results Hou does sour ration compare 
i\ith others' 

2 Compare the ready mixed laying rations offered for sale jn 
your localiiv with respect to pnee guaranteed analyses, and mgre 
dieiiis 

3 List the home-grown feeds as-ailable and suggest rations made 
up largely of them 

4 Visit farms of successful egg producers and note their prac 
liccs and methods 

5 Make a imuliry feeding surscy including such information as 
i“gg production, kinds of feeds used, feed costs and methods of 
feeding 

G Ouiiine a plan for the routine of daily as well as seasonal 
feeding management for your flock 

7 Calculate the amount and cost of feed |>cr dozen eggs for cacli 
month of d c \car 
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8 Make a study of commercial feeding equipment 

9 Formulate a good la) ing ration using feeds available in )our 
market. Compute die various nutrients to make sure that the rec 
ommended allowances are met 

10 Observe the various systems and equipment for providing ar 
dfiaal illumination 

11 How are broody hens managed in )our area^ 

12 What differences do you find in the feeds and management 
l^eti'een flocks producing market eggs and hatching eggs 
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CHAPTER 1 1 

'Producing t^dhiarket 
Poultry 


MARKET POULTRY 

MARKET poultry includes many different kinds of birds, such 
as chickens, turkeys ducks, geese, pigeons, and guineas It m 
eludes a ivide range in regard to size, age, and type of meat 
Otlicr kinds of poultry also contribute to the meat supply al 
though the total volume is not great ^Ve must recognize the 
total contribution of game birds to the food supply 
The poultry industry in the United States has been based 
principally on the farm Oock, t\hich is a part of diversified 
fanning In some areas however, egg production, as well as 
other branches of the industry, have become highly specialized 
Poultry meat production has been essentially a sideline of 
tlie poultry industry in connection with the production and 
replacement of the laying Hock In the raising of pullets there 
were normally nearly the same number of cockerels and pullets 
The surplus cockerels were sold as broilers Fowls culled from 
tlie laying flock v\ere available for the market after a more or 
less extended period of production The extra and poorer pul 
lets were sold as meat Roosters were disposed of after the 
breeding season Under these conditions, most of the poultry 
meat isas marketed during the Fall and winter months, result 
ing m a surplus during a pan of the year and a deficit m an 
otlicr 

The production of poultry meat as a principal product has 
also developed This is particularly true of broiler production 

Turkey production has increased considerably during the 
past decade For a discussion of this, see Chapter 15 
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BROILER PRODUCTION 


In recent years, the production of broilers has increased rap 
idly ‘ Broilers ’ have come to include young cliickens of all 
weights Hence, they include what are technically referred to 
as broilers, fryers, and light roasters 
Ad\ances in nutrition and disease control, which have made 
n possible to raise chickens in confinement at any season of the 
year, have been the chief reasons for the development of the 
broiler industry, ivhich started about 1923 and has grown stead 
ily since Commercial sexing of chicks has supplied egg pro 
ducers with all pullet chicks many of the cockerels being sold to 
the specialized broiler grower The broiler industry has pro 
vided the consumer with fresh killed poultry the year round 
In many establisliments the production of poultry meat is 
the chief business, and in otliers it is combined ivitli other enter 
prises It provides a supplemental use of labor during ivinter 
3nd spring 

Tile production of so called broilers has been concentrated 
tn certain areas, as Delaware, Virginia, and Maryland {known 
^ the Del Mar Va area). Connecticut, New York, California, 
Geoigia, Pennsylvania, Indiana, and Arkansas 
Chicks are usually bouglit from commercial hatcheries The 
heavy breeds are used, since most of the birds are raised to 
'^eights of 3 to 4 pounds Various purebred varieties, as well as 
crossbreeds, are grown The leading varieties represented in 
broiler production are Plymouth Rocks, both Barred and 
^Yhite. New Hampshires, Rhode Island Reds, and ^Vhite ^yyan 
dottes The cross most commonly used is the one involving 
Barred Plymoutli Rock and New Hampshire breeds 
Iir producing broilers, rapid growth is emphasized, smee tins 
more efficient and also produces more tender arcasses Birds 
;«th red combs and yellow skin and legs, both signs of good 
are preferred Weights of 3 pounds or over are most 
PfoBtable About 3 to 4 pounds o£ teed is required 1 ° P>-°du« 

^ pound of chicken The profits, however, will depend upon 
™ortaUty and the efficiency of teed and labor 
“O per cent ot the cost o£ prodiicuon is represented in the cost 
of die chick, teed, tuel, and labor 
Meat birds are raised on the floor, in batteries, and on range 
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or under vanous combinations 

' Rauons. Building broiler 

B ‘ rations mvohes a number of 

ft critical factors related to the 

— extremely rapid growth rate of 

! \ chickens used for meat produc 

^ ^ tion and the conditions preva 

■ y lent in commercial broiler pro* 

' ^ ““ duction 

" Rapid growth and derelop- 

'x ment are highly desirable char 

I \ acteristics in broiler produc 

^ tion, and selection has im 

proved the types of chickens 
" • II J fQj. purpose One of 

-It I the major advantages of nt 
u . , , — creasing the rate of grow th is 

improiemem m effiaenc) 
of converting feed into meat. 
Particular care must be taken, however, m formulating rations 
for broiler production to make certain that all essential nutn 






enis are adequately supplied 

Commercial broiler production often is characterized b> 
close confinement, with limited floor space per bird, under con 
dxtions where sanitation and disease control are difficult. Un 
er such circumstances the effect of the ration on tlie amount 
an moisture content of the droppings is an important factor 
cause of its direct relation to the condition of the litter 

general pattern for the formulation of broiler rations is 
given m Table 58 In this table the feed ingredients have been 
grouped according to tlieir purpose m the rauon and the ap- 
proximate amounts required for each group 
Available energy. The cereal grams and their products are 
the major sources of energy m poultry rations, and their choice 
nuinl> determines Uie energy content of tlie ration. Ground 
com, milo, wheat, rolled oats, and wheat red-dog flour are ex 
cellcnt sources of available energy, heav7 oats, barley, and 
wheat Hour middlings arc somewhat less efficient, light oats. 
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TABLE 58 A Pattern for the Formulation of 
Broiler Rations 


Ground yellow corn ^ 

Ground milo 
Crushed wheat I 

Wheat red-dog flour [ 

Wheat flour middlings 
Ground heavy oats J 
Soybean meal 
Fish meal (or fish solubles) 

Fish meal "l 
Fish solubles 
Meat scraps r 
Dned skim milk 
Dned buttermilkJ 
Dned brewers* yeast ■) 

Dned distillers’ solubles k 
Dned whey ( 

Fermentation solubles j 

Dehy^ated alfalfa meal (17 per cent proicmj 
or more) 

Riboflavin supplement 
Steamed bone meal ') 

Dicalaum phosphate r 
Defluonnated phosphate! 

Ground limestone 
Salt, iodi 2 ed 

Manganese sulfate (feeding grade, 67 per cent 
MnSO«) 

Additional vitamm A 
Vitamin Dj 




■^\red composition 
Protein (per cent) 

Caloum (per cent) 

Phosphorus (per cent) 

Available phosphorus (per cent; 
Riboflavin (mg/lb ) 

Vitamin A activity (units/lb ) 
Vitamm D| (units/lb ) 


25 

2 


(if needed) 
05 
1 

0 25 
0 02 

(if needed) 
+ 


20 
1 0 
06 
04 
I 6 
2000 
135 


'vheat bran, alfalfa meal, and avlieat standard middlings arc 

poor in this respect . 

The avaihble energy content of a ration is particu r y 
ponant m broiler production m tvlucl. the n.ost tap.d and 
'fficent growth ts des.red, m a bro.ler ration, >■« 

should be made of cereal gra.m of lush aro.lable energy I gh 

f"argy, low fiber broiler mtions liaac been rccciu g co^ 


able 


aitciuion recently 


raiiuiM ♦•‘••a- 

Mail) of these arc also higli corn dicis 
VjI 




To make a high-energy ration, greatest use should be made o£ 
cereal products o£ high available energy. 

energy content should be avoided m so far as possible, and on y 
moderate use should be made of Eeedstuffs of medium-energy 
content. In general, most consistently satisfactory results have 
been obtained by the use of a combination of two or more ce- 
real products, as compared to exclusive use of one. This prac^ 
tice is recommended, with the limitation that not more than 
per cent of the tation should be composed of medium-energy 


cereal products. .. 

In addition to allowing rapid growth, rations of high avail- 
able energy reduce the quantity of droppings voided by the 
birds, because the amount of indigestible material in the rauon 


is small. 

Protein. Soybean meal and other vegetable-protein carriers 
arc the most plentiful protein supplements available for poul- 
try feeding. They can be used to supply most of the supple- 
mentary protein needed in broiler rations. Other vegetable 
proteins can be used, but the amount in the ration must be 
limited in some cases because of the inherent characteristics of 
the material (as in the case of linseed meal) or because of liin- 
ited supplies. Corn-gluten meal is often used to produce in- 
creased pigmentation, which is considered by some to be de- 
sirable from a market-standpoint. Suggested levels of vegeta- 
ble-protein supplements for use in combination with soybean 
meal are com-gluten meal 5 per cent, peanut meal 10 per cent, 
cottonseed meal 10 per cent, linseed meal 3 per cent. 

Animal-protein supplements. For maximum growth a part 
of the protein in broiler rations must be supplied by animal- 
protein supplements. The major reason for this is not a need 
for animal protein as such, altliough animal proteins are usu- 
ally more cfFicicnt than proteins from plant sources, but rather 
the need for certain unidentified vitamins associated with an- 
imal-protein supplements. These vitamins are commonly 
known as the “animal-protein factor,” and the recently isolated 
vitamin B,, is apparently one of these factors. 

A total of 6 per cent of animal-protein supplements is de- 
sirable in broiler rations. Because fish meal and fish solubles 
are the most potent carriers of unidentified vitamins among 
readily available ingredients, it is recommended that at least - 
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Crossbred broilers ready for market. Each bird weighs from 3 to 4 
pounds. 


per cent of one of tiiese products sliould be used. Tiie addi- 
tional 4 per cent may be supplied either by more of tliese ma- 
terials or by meat scraps, dried skim milk, or dried buttermilk. 

Vitamins. Animal-protein supplements contain at least two 
unidentified vitamins required for maximum growth, and the 
amounts and proportions of these factors vary among different 
animal protein supplements and among successi\ e lots of a 
given material. Dried brewers’ yeast, dried distillers solubles, 
dried whey, and fermentation solubles contain at least one of 
d»e unidentified vitamins concerned. One, or a combination 
of lliese ingredients, should be used at a level of o per cent to 
a'oid the possibility of a deficiency of the factors amed by 
d«em. because of the variability of tlie animal-protein supple 


menis. 

■f the recommended levels of animal-protein supplcmcnu 
other carriers of unidentified vitamins are used, any of ^ 
f'ltonavin supplements may be used on die basts of tl.eir r.bo- 

content ... , • 

Tlte use of dehjdrated alfalfa meal should be nnn.nnzed in 
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TABLE 59 Cornell Broiler Ration Formulas 




A flock of Pekin clucks on a Long Island duck form. The soil Is sand and 
the yard slopes down fo the water. 


if fed, should not be used in the broiler ration the last two 
iveeks before marketing, as the flesh might be tainted by it. 

Minerals. Recent studies have shown that chicks utilize 
phytin phosphorus only to a limited extent. Phytin is the 
organically bound form of phosphorus which accounts for ap- 
proximately 70 per cent of the phosphorus content of vegetable 
oiaterials, such as cereal products and vegetable-protein supple- 
*^ents. Therefore, in meeting the phosphorus requirement of 
chick, attention must be given, not only to die total phos- 
phorus content of the ration, but also to the availability of the 
form in which it is supplied. The phosphorus contained in 
feedstuffs of animal origin, such as animal-protein supplements, 
in inorganic mineral supplements may be regarded for 
practical purposes as being completely available. 

, *rhe available phosphorus content of tlie ration sliould be at 
0.4 per cent. To estimate the available phosphorus con- 
compute the total phosphorus contribution of tlie 
products and tlie mineral supplements, and to tins add 30 per 
cent of the rest of the phosphorus content of tlie ration. The 
^otal phosphorus content of tlie ration is relative yuiumpor 
but in rations of this type it will approximate 0.7 per cent 

or more. 

A\-ailable evidence indicates tliat calcium levels in «ccm of 

5 per cent of the ration retard growtii. It is . 

‘“’ns of higli available energy content that lavatnity 
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TABLE 60 Connecticut Broiler Ration and Recommended 
Hicii Energy Rations 


IHCKEDIEKT 

R&TKn 1 
(OUCIMAL 
ilO’ltiECnCl'T 

RatiO’i 2 
1950 Rtcou 

Bboileb) 


Ratiom 4 

Ground yellow corn 

69 35 

66 15 

46 00 

63 00 

Wheat standard middlings 





Fish meal (60 per cent) 

800 

6 00 



Meat and bone scraps (50 per cent) 

800 

8 00 



Soybean-oil meal (43 per cent) 

800 

10 00 



Com gluten meal 


2 50 



Alfalfa meal (100,000 A) 

1 00 

2 50 

2 50 


Butyl solubles ' 

200 

2 00 



Unextracted liver meal* 

300 




Soybean oil meal (50 per cent) 




17 

Butyl solubles (500 nbollavin) 



05 


Distillers solubles ^ 



5 00‘ 


Bone meal 



05 





1 0 


Salt' 

05 

05 

0 27 

05 

Dry D (20000/ein.) 

003 

0 015 

0 023 


A & D oil (2000A-400D)* 


0 10 

0 10 


Manganese sulfate 

0 025 

0 025 

0 025 


Nicotinic acid 



900 mg 

1500 mg 

Choline chloride (100 oer cent) 




16 gm 

A P F (aureomyciQ or 





streptomyan) 


02 

02 

02 


iFenuauuoQ products RauoosuuBf cather2 Spcrccnior 5 0 per ceal cerD duuilert dried rolubla 
m^e from a 90 per cent corn and tO per ccai barley mail bue have oven good resulis, aod «b« lO 
.. replace the boiyl renDcoution produo The rr wi"* 


gtedieou may be 

nboflavia so that it cootamt 

BceesiY^ adjunmeats lo 100 pounds 
Formulas lut^ 


• lemKiiuiion proouo me rauoo thould be fortified 
2 Big of nboflatm per pound of fin »hed ration 

ibe com meal A combmauon of 2 5 per cent dned br^en 

disullers dried solubles and I per ccni Ii\ er has given excellenl rcsulia with me 


•Ciindeiised fUhsolublea Condenied fish solubles cralauunr not leu iban SO per cent sol ds can be 
us^ IB place of uneatracied liver meat lo high eoeigy raiioos I ■ is recommended that esthet fish solubles 
or liver myl^ alone as combtaauons of the iwo have frequendy resulted in a slight decrease m 


growth and feed cAaency 

'Sslt ^resiialiiniheraUQainaycoiiinbutetoihedevelopmentofalaaativecoadiuon Ifaniola®^ 
bas^ot)lfennentatiQn product high to sail or a high sail fish meal is used ihe level of added sail should 
DC rcuuceu to U as per cent or clunuialed cniuely 

‘ViUtnuiA The use of poor-ejuabty yellow corn and alfalfa leaf meal low in proiilamm A may re- 
sult in lubopumum levels of viumai A in ibe finished diet T ■ ' 

conta^g nt^ets than 2000 uniU of wtamm A per gram is thercl 
• Proicin The levels of fishmeal mcatscrap ^soybcaii meal used » 
the iwn ertrere- - 2 and 3 As a rule the n 




'JP ^*1**''® superior rcsuTis Because of their high m 


e of 0 10 p 

r.lion. may v ary between 
ig the higher levels of fishmea 
le let els of fish and meat 


Fteding Rtcommtndalion Btoiicr Use these rations as the only feed from day old 
to markeune time DO NOT feed scratch feed with these rations Finely cracked 
grams may be fed for the first day if desired 

^ ^ Mattersoo, The Cotateclitut Bniler Ration and Experimei^ 
wUh High Rpamy Rations, ConnecUcut Infonnauon Senes No 14, May 19, 1950 ) 


*/£i the total soluble mineral content For tliese reasons tlie 
vitamin content of broiler tatioxis should not exceed I 2 to I 3 
the mea»of ration, as indicated in Table 59. 
upon the added salt may also be restricted to avoid 
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(Broiltr Produiiion, Oklahoma Orcular No C-134, May, 1949 ) 


laxativity. Little experimental evidence is available to establish 
the minimum salt requirement of chicks, but field experience 
in broiler production indicates tiiat 0.25 per cent added salt is 
a satisfactory level in rations of this type. . , , j 

Feeding methods. The rations here outlined have been de- 
signed primarily for use as all mash rations throughout the 
growth period. The restricted mineral content, in particular, 
does not provide the margin of excess necessary for heavy gram 
feeding. Grain could be fed, however, during the final t'™ or 
three weeks in amounts not exceeding 20 per cent of the daily 


feed intake. , ., , 

Pelleted rations are used to some extent in broiler produc- 
f‘on. On the basis of limited studies, it does not appear ad- 
vantageous or desirable to use mashes of the type discussed 
I'ere m pelleted form as the entire feed. Such a practice ap- 
pears to increase the problem of feather picking an canni a 
ism Pelleted mashes may be used in the latter stages of the 
growth period as a siippleraentary feed in com i 
the mash mixture to stimulate feed consumption, ^his added 
feed intake has resulted in increased growth and feed effi- 


eienc). 
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TABLE 62 \Vashington Broiler and Fryer Rations 


iKGaSOttNT 

RATi<y«l 

Ration 2 

Rations 

Ration 4 


D...... 


P/nmy, 

P,vdi 


133 

15 0 

17 6 

16 6 


200 

20 0 




too 

100 

10 0 


Ground barley 

50 

50 



Millnin 

15 0 

laO 



Deh>iiratcd alfalfa 

50 

50 



Full meal (70 per cent protein) 

70 

50 



Meat scrap (50 per cent protein) 


70 



Soybean-oil meal 

150 

10 0 



\Vhey po\*dcr 

50 

50 



Fermentation byproducts* (113, 





500 micrograms of nboflavin per 





Distillers’ dned solubles * (7000 





tmerograms of nboHaun per 





pound) 





Limestone flour or ground osster 





shell 

24 

20 

24 


bone meal or defluonnated phos- 





phatc 

3 


5 


lo^ed salt 

0 

1 0 

0 


\ itaimn D supplement * 





Manganese suliatc * 





Total 

1000 

i 1000 

1000 

1000 


SutitiUJ cfiahits 

Proicin 20 5 per cent 
Calcium ] 6 per cent 
1 luitphorus 8 per cent 


• If d IfocBl uBiUft ribufiitia <o(K(otraic a uird adiuti pouultie bclwras trouad obtal 

idioflaiu njocratriic. j • 

* Add i2j< f^lowwf acnouQU cil % [anuo-D avippUincau 


2.4 ox. car lOO Iba. 
S DZ. per 100 Iba. 


re pet >00 pouadi, or 4 ounce* per ton. 


{llitlirr enJ Ft^n t todutUon <n llatAin^fon Poultry Pointers No 35 [Reined), 
\N uhmgton Asncultural Extension UulUmo 329, August, 1945 ) 


PROnUCIlON OF MARKET DUCKS 
DticU arc kept pninanl> for meat because of iheir rapiduy 
of grouih ihcir iurdincss. and ilic case in handling Prtxlnc 
non IS conccmraicd in certain areas such as SulTolk County »« 
Ncu \oTk Stale 

\ )oung Pekin duck, uhen properly grown, s»ill tvcigh six 
pounds at alxiut nine w ccksuf age 

The feeding of iiellcls to ducks hat piovtn more satisfactory 

in I 





Runs for ducks, wllh access to water. 


than eitlier Avet or dry mashes or combinations of the two. The 
following rations have given good results: 

Starter Grower 

Ingredimt ® 

Ground yellow corn 23.75 29.75 

wheat Standard middlings 

•yheat red-dog flour 

Pulverized heavy oats ... . • • 

Pish meal (60 per cent protein) • • • ® “ 

^dcd skim milk ^ “ 

Corn-gluten meal ■ • ' * , 

Dried distillers’ solubles ^ . 

Dehydrated alfalfa meal ^ 

Steamed bone meal 1. 

Ground limestone 

Pish-livcr oU (2000 A-300 D) 0*^ * * 1 ■ 



Manganese suifa'te ! ! ” ; • • ■ • 

^ “1 (3630 milligrams of riboflavin per oz/ton) 

CAPON PRODUCTION 

, A capon is a male bird from which the 

'>a'e been removed. Caponizing renders a bird more quiet 
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to be able to secure the bird at a convenient working height. 
The instruments consist usually of a knife, spreader, hook, and 
remover 

The bird is arranged on tlie frame by fastening a strap over 
the Wings and also over tlie legs with the body in an extended 
position 

The operation. 1 Remove the feathers in front of the hip 
If those remaining persist m getting in the way, moisten them 
ivith isater 

2 Place the middle finger of the left hand on the bird s hip, 
and draw the skin to tlie left by pressing with this finger Hold 
the finger thus until after the cut is made This results in com 
pletely covering the cut in the body after the operauon has 
been completed and the skin slips back 

3 While sull holding tlie skin back with die middle finger, 
use the forefinger of the same hand and locate the two ribs 
Nearest the hip Keep the finger tliere as a guide 

If the cut IS made between the second and third nbs, count 

from the hip, die lungs may be injured, and it may be im 
possible to remove the louer testicle If made between the 
last rib and the hip, it is too far back for easy ivork and may 

the large muscle controlling die leg, thus injuring the bird 

4 Locate a point between these last tivo nbs and about ^ 
inch belou the backbone, and, with die sharp edge of the knife 
touard the operator and the handle sloping aivny from the 
operator and ^vhile the skin is still draivn back with die middle 
finger of die left hand, press die point of die knife quickly 
through die skin and die flesh to a depth of from to inch 
and hold the knife in tins position (See illustration 1 on 
page 368 ) 

5 Cutting toward you and upivard, make an incision about 

I inch m length, keeping betivecn die ribs, cutting dirough the 
^esh and into the body cavity If die birds are properly starved, 
there is httle danger of cutting die intestines One or two clean 
Cuts are better dian several hacking cuts which do not go 
through to the body cavity ^ ^ i 

6 Place die spreader with each hook around die nb Push 
the points of die spreader together, insert them, and turn the 
'‘=»udlc to die rear, when die spreader will hold the cut open 

H to 1 / inch Now widi the knife, coiuinue to cut be 

cen the ribs until the opening is from I i/J to I ^ inches long 

367 




3G3 


Do not cut too near the bach as arteries are near that point 
Pull the wound apart gradually with die spreader until an 
opening from \/a to ^ of an inch is made Fasten the spreader 
jaws to hold at that point On the smaller birds care must be 
exercised not to open the spreader so far as to break die ribs 

7 Widi the hook, tear away die dim tissue covering the 
intestines (See illustration 2 on p 368 ) The upper testicle 
should now be seen, a light-colored elongated body about the 
size of a kernel of wheat or a small bean lying near the back and 
against an artery (See illustration 3 ) The lower testicle 
should be removed first, if both are to be removed from one 
side then if any bleeding occurs the upper one may still be 
seen, whereas, if the order of removal is reversed and bleeding 
occurs It might be impossible to obtain the lower testicle with 
out making an incision on the other side of the bird 

The most difficult part of die operation is diat of obtaining 
ihe lower testicle The exact way to go about it will depend on 
the style of remover used The following method applies to die 
style of instrument known as the Farmer Miles remover 

8 ^Vidi the remover, reacli under and sliglitly to the rear 
uf die upper testicle, press upward carefully, and, with die in 
strument closed and using the ring on the remover, pull die 
lower testicle into view (Beginners soiiietinies push die in 
strument hard against the backbone This causes unnecessary 
suffering and should be avoided ) 

9 Still pushing gently upwards open die remover iiicli 

Let die testicle slide off die ring and catch on the solid lip be 
"eath Then push in carefully and close the remover (See 
illustration 1 ) 


(Oppoi, la poge) Capon production 1 Raody lo moka tha incision No 

t'ea tha position of the hands and iho knife The point of Ihe knife is n- 
Sfed between the two reor ribs 2 The tissue ?n 

“hove tha intestines is torn owoy with the hook Notice the spreoder in 
3 The upper testicle moy usuolly be seen ne^or tha 9°* “ 

■"oving the lower testicle The lower testicle should bo removed fiot when 
operotion is" ode from one side only S Si"-”;'"® The« 
Ihe cords and tissues connecting the testicle with 'I"* P’"? 
Aould be pulled out or cut off 6 The coponiiing process “r"pl»'=d- 
ILe cut into the body should bo covered, after tha bird is released, by the 
which slides over the incision 
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10 Open the remover slightly and move it back and forth 
sideways once or twice to let any blood vessels slip out, then 
close It firmly, twist the remover to wind the cord holding tlie 
testicle, and gently tear it out The testicle and its sac should 
be removed from the body cavity (See illustration 5 ) 

If considerable difficulty is experienced m securing the lower 
testicle, the bird may be turned over and a cut made in the left 
side, when the testicle may be easily removed Some persons 
always remove from botli sides From the standpoint of speed 
and less cutting, it is usually better to learn to remove both 
testicles from the one side 

11 Remove the upper testicle likewise 

12 Release the bird The skin should slide forward and, 
with the muscles, completely cover the cut in the body (See 
illustration 6 ) 

Management of the bird after the operation The capons 
should be removed to a clean, airy, well lighted house, the floor 
of which should be covered wuli a clean, deep litter Perches, 
feed hoppers, and water or milk containers all should be low, 
as much flying retards the healing of the cut The birds should 
have free range, but other cockerels should be kept separated 
from them 

For several days after the operation some of the capons are 
likely to become bloated by the formation of wind puffs on die 
side of the incision To prevent the bird from becoming de 
formed, the swelling should be punctured witli the point of a 
knife and the air allowed to escape It may be necessary to re 
peat this operation at intervals of from two to three days 
After the operation any desirable growing ration may be fed 
In order to groiv good capons one should provide excellent 
rearing conditions as well as proper feeding 

Finishing for market Some growers prefer to give a finish 
mg period of from four to six weeks just prior to marketing 
During this period the capons may be confined to yards and 
given a wet mash mixed with milk once daily m addition to 
the regular grain and mash 

FATTENING OR FINISHING MARKET POULTRY 
Fattening or finishing poultry for the table is one of the 
oldest practices of poultry husbandry 

Advantages of finishing In the process of fattening the 
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bird IS made ready for marketing During this process some of 
the feed is transformed into fat Improvement is both external 
and internal 

In most cases die weight of the bird is increased The actual 
gam m weight will depend upon a number of factors and con 
ditions The bird should be improved in appearance by mak 
mg It more plump The color of die flesh can also be mflu 
enced by the feed, making it paler or yellower according to die 
market preference 

Besides increase in size, the proportion of edible parts is 
enlarged The largest portion of gain m weight during fatten 
mg is represented in the edible portion of die bird There is 
also improvement m the quality of the flesh More intercel 
lular material is formed which softens the tissues resulung in 


greater tenderness, more juiciness and better flavor 
Factors to be considered In order to obtain the best results 
m fattening a number of factors must be considered 
Stock Birds must be healthy Those off condition, of 
low vitality, or infested with parasites cannot be fattened prof 
itably The birds must be capable of fattening The general 
purpose or meat breeds are best for fattening purposes 
Quarters The pens or houses must be comfortable, whicli 
means reasonably warm m winter and cool in summer Clean, 
mue free quarters are necessary to insure keen appetites The 
place should be quiet and free from disturbance, in order to 
keep the birds inactive 

Pottemng period The birds are fed as long as gams can be 
made In tlie case of battery fattening tins usually means about 
12 to 15 days For pen fattening, the period can be extended 
I’or large sized birds the period of fattening may also be some 

'vhat shorter than for medium sized birds r j n i 

^'^^anagemeiit practices The birds should be fed all that 
^liey Will eat readily twice daily (at about equal inte^als) for 
^l^out two weeks which is usually as long as fowls will stand 


^P under such heavy feeding ^ 

broilers may be held longer, especially if they are pen fat 
^ened They should then be fed grain in die litter at noon 
Jn order that they will eat the new ration greedily, birds 
^j'ould not be fed for the first 21 hours after they are placed in 
^ le batteries or the pens . , , , , 

'f at any time the birds go off feed one feeding slioidd 


off feed one feeding should be 
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U S D A photosnph br KmU 

As chickens are received at the poullry*dressing plont, they or® sorted, and 
those suitable for fattening ore placed In foHening botterles. Each pot* 
tery consists of 16 compartments or coops, 3 on o side, orronged tn 4 tiers, 
one above onother. The batteries are mounted on rollers so thot they can 
be readily moved to the killing room os the birds become suitoble for kill- 
ing. The feeder pours a special fattening ration, consisting of ground 
grains mixed with buttermilk, into troughs fostened in front of each com- 
partment in the battery. 

omitted. Clean pails and trouglis ivill help to prevent tliis 
condition. 

Methods o£ fattening. Various methods are used, depending 
upon the purpose and conditions of fattening. 

Stuffing or cramming. In this method, practiced largely m 
European countries, the birds are closely confined in small and 
usually darkened coops and are fed forcibly by hand or machine 
once or tivice a day. 

Battery /otlening. This is the method used in the commer- 
cial fattening stations and on poultry farms in America. It is 
generally considered the best method for the production of 
gam, increase m fat, and grading of the dressed birds. 
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The birds are placed in small batteries or coops constructed 
of Wire or slats with ^vire bottoms The feed troughs are sus 
pended outside The capacity of the battery is determined by 
the number of birds that can eat from the trough at the same 
time A coop 3 feet square by 20 inches high will accommodate 
about 10 birds 

P^n fattening In the case of pen fattening the birds are 
confined to a small coop with or witliout yards The birds are 
allowed more floor space than m battery fattening For best 
results, the flock should be limned to 20 or 30 birds They can 
he kept for a longer period of time than in batteries This 
method is often used for broilers or young stock 


FATTENING RATIONS 

Fattening rations are usually restricted and need not be as 
Complete as rations for other purposes This is true because 
*he birds are fed these rations for only a sliort time 
Whole or cracked grain is fed only as a supplement in tlie 
case of pen fattening Gnt, shell, charcoal, salt, and other ac 
cessory feeds are unnecessary Green food is usually not es 
^cntial, althougli it is sometimes given as an appetizer Water 
ordinarily not given as such, although in hot weatJier it may 
c necessary to give die birds water 

The fattening ration is usually made up of a mash or ground 
^ceds and mixed with liquid and is fed in tlie form of a thin or 
*’oppy batter 

f'eeds A variety of feeds are used in fattening rations In 
§cneral, they are fairly concentrated and usually finely groun 
Oy of the ground cereals can be used as a base for die ration 
^he ones commonly used are yellow corn, wheat, oats, and 
These grams influence the amount of 
body m the order of corn, wheal, oats, and barley Tl 
)el!o^v<- - - ’ 


, .. — / »»» LHC UlUCl Ul. - 

>cUow com also produces a yellow-colored fat 

flier feeds used are wheat middlings, low gra e 
o.Tr buckwheat 


flour, oat 


leeds used are wheat miaunijs^. 

oai flour, pea meal, barley meal, buckwheat m.ddlmgs, 

,'^^^cat flour, graham flour, and hominy 

Liquid buttenTiilk or skim milk as a raoistener Lave beer 
‘^“'“'dered an essential ingredient in all good 

nt or tallow is someumes added to tlie ration in 


'I'case 


lauow is someumes auucw - - 
gains and fat and to produce a satisfactory 
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TABLE 63 Cornell Rations for Fattening 


RATION \vrm LIQUID MILK 



Mixed to a batter, fresh at each feeding, wth buttermilk, or 
skim milk Will require approximately 2 pounds {1 quart) , 
of milk to 1 pound (1 quart) of mash 


RATION WITHOUT UQUID MILK 


Com meal 1 50 

Wheat flour middlings 1 20 

Ground heavy oats I 10 

Dried skim imlk or dned buttermilk 10 

Meat scrap 10 

Mixed to a batter, fresh at each feeding >Mth skater WU 
require approximately 3 pounds (Ij^ quarts) of t^ater to 2 
pounds (2 quarts) of mash 


(G F Heuser Poultry Raiioas, Extension Bulletin 45 IRestsed], Cornell Lm 
versity, Ithaca, New York, 1941 ) 

Rations The ground grains are mixed with the liquid until 
the feed runs readily in hot weather and drips freely in cool 
weather It usually takes about 1 pound of dry feed and 2 
pounds of buttermilk to produce a sloppy mixture 

In the case of young birds the finishing process imohes 
growth as well as plumping Hence, rations containing a larger 
amount of protein have given better feather growtli and greater 
gams 

Results and gains Increase m weight is one of the results 
of the fattening or finishing process The amount the birds 
will gam depends upon the age of the birds, the condition of 
the bird, the method of fattening, and the degree to which the 
various requirements are met In the case of growing birds, 
more economical gams are made during the earlier periods 
Broilers show the greatest gains since they are still growing 
rapidly Gams of 24 to 38 per cent have been reported for 
broilers Results of fattening under the direction of Uie United 
States Department of Agriculture show an average gaiu 
broilers of 32 3 per cent, requiring 3 75 pounds of feed to prtv 
duce a pound of gam. 
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TABLE 64 Fattemnc Rations (Canada) 


No 1 

No 2 

No 3 

No 4 

No 5 

No 6 

No 7 

Fovndt 

Ptxadt 

Pound! 





22 75 

22 50 

30 00 

23 25 

31 00 

16 00 


22 75 

22 50 


23 25 




22 73 

22 50 

30 00 

23 25 

31 00 

30 00 

31 00 

22 75 

22 50 

30 00 

23 25 


30 00 

31 00 





30 00 


31 00 






16 00 


3 50 

3 50 

3 50 

3 50 

3 50 

3 50 

3 50 

2 50 

2 50 

2 50 

2 50 

2 30 

2 50 

2 50 

2 00 

200 

200 






1 00 

too 


1 00 

1 00 


1 00 

1 00 

1 00 

1 00 

1 00 

1 00 

1 00 

100 00 

100 00 

100 00 

100 00 

100 00 

100 00 

100 00 


Ground jellow corn 
Ground wheat 
Ground oats 
Ground barley 
Ground buckwheat 
Rice feed * 

Beef meal 
Powdered milk 
Crude com-oil 
^Qe char or charcoal. 
Salt 


The following suggestions are offered concerning the purpose for which 
ca^ of the foregoing rations is intended 

^0 1 For commeraal feeding on short periods — 1 lo 8 da>-s — any class of stock. 
No 2 For commeraal feeding w here white skin and fat 6msh is desired Add 1 
Bone char or English nut ^arcoal to the rabon 
No 3 For pen feeding or range finishing of broilers Dry mash fed as desired 
JQ hoppers and two wet mash fcedines per day, giving as much as will be cleaned 
«P ^dily * 

pen^^ For farm fattening (confinement in crates or pen feeding)—! 4-<iay feeding 

^0 5 Recommended for heavy roasters and fowl where yellow fat and skin 
“oolobjecuonable 

No 6 Where nee feed is available, this rauon should give c-xcellcnt results with 

class of stock 

, No 7 For heavy stock such as roasters and fowl cspeaally Will produce a 

"mte finish 

broken nee and polishinga. 

vMacdonald College Quebec, Canada ) 

TABLE 65 Fattemnc Ration (Texas) 


Fmcly ground yellow corn 
Wheat gray shorts 

Finely ground milo " 

Dncd buttermilk 

Finely ground oat groats , 

Salt * 

Mixed with w atcr to the consistency of pancake batter 


Roasters and hens do not make as large gams as jonngcr 
“‘fds Gams of 10 to 15 per cent Inte been reported The 
dotted States Department of Agriculture indicates an ireragc 
of 12 1 per cent for roasters and 10 1 per cent for hens re 
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quinng respectively 5 22 and 4 97 pounds of feed per pound of 
gam 

HORMONES IN POULTRY MEAT PRODUCTION 
Hormones are subsunces secreted by die endocrine glands 
which include the thyroid and the ovary Some of them are 
extremely powerful The ovary produces substances knowm as 
estrogenic hormones The thyroid produces thyroxine T le 
estrogenic hormones produce femaleness, certain char^ter 
istics of which are desired in table poultry Thyroxine affects 
the metabolic rate 

Estrogenic hormones Recent experiments have shotvn that 
poultry can be fattened with synthetically prepared estrogenic 
hormones Some of the effects are an increased deposition of 
fat under the skin m the abdominal cavity, and in tlie muscles 
By the administration of these hormones to growing chickens 
capons or roosters die entire female behavior pattern has been 
produced Males cease crowing and sing like a laying hen 
The comb and wattles shrink and become pale The effect of 
these hormones may be likened to caponizing and they have 
been called feminizing agents Their use is also referred to as 
diemical caponizing Tlierc is a distinct effect on skin qual 
ity The skin becomes soft smooUi velvety, and pliable The 
carcasses are better finished and more tender, making a superior 
market grade 

The estrogenic hormones arc of greatest use in fattening and 
finishing male fowls at any age They are useful for broilers of 
both sexes as these normally do not accumulate much fat The 
hormones can be used to fatten and tenderize old males 
Adult fcinalcs are less likely to be impro\ed, as most of diem 
arc supplied with their own natural estrogens 

Tlic honuones can be cither injected, implanted under the 
skin as pellets or mixed svidi the feed The diethylstilbcsirol 
pellet IS now pennittcd by ilic Federal Food and Drug Admin 
istiaiion Treatment for three to fi\c weeks IS adequate The 

{>ellcis (15 to 20 milligrams in size) arc slipped under the skin 
preferably high up m the neck s>hcrc any unabsorbed rcmmnis 
will be discarded 

\Vhcn mixed wiili feed the estrogens arc not as cffcciuc as 
when injected Hence much larger quantities must be used 
For mixing m feed, dtaius)lhcxcnc dianisjlhcxanc and dicii 
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estrol have proved very effective For fattening chickens, 40 
niilhgrams of dianisylhexene in oil solution per pound of feed 
has proved very effective This produces the maximum re 
sponse within two weeks’ time It appears most useful for fat 
temng broilers the last two or three weeks For turkey broilers, 
when fed for t^vo or tliree iveeks beginning when tlie birds are 
ten to eleven weeks old, tliere has been reported impiovement 
tn grade and feather development With older turkeys, two 
to four weeks’ treatment is given when the birds are about five 
tnonths old These syntlietic hormones have not yet been per- 
tnitted for mixing in feed by die Food and Drug Administra 
tion 

Thyroid hormone. The feeding of tliyroactive lodocasein 
has produced slightly heavier chicks and marked improvement 

the amount of fat on die carcass Early and rapid feadiermg 
Was also obtained It is necessary, however, to feed controlled 
amounts since growth is depressed and mortality increased as 
the levels of thyroxine are increased Ten to 20 grams per 100 
pounds of feed are usually used 

Thiouracil, which depresses die formation of ihyro\me, has 
hccn reported as improving die fleshing and market grade o 
poultry When fed alone, growth is retarded It has shown 
^me possibility when used in connection with the estrogenic 

hormones 


SUGGESTIONS AND QUESTIONS 

* Visit fattening stations and broiler establishments 
I possible, keep a record of a flock of broilers to ge ’ 

information average weights, feed required per pound of 
net return per bird, differences between feed 

^ Keep a record for fattening birds Compute die gai , 
RUired and net returns ,,, i.nrinones 

\ Obsene the effect, o£ capontzmg or uea.mcnt 

Note other kinds of market poultry, sucli a of these 

P'geons. and game birds Visit farms P-'f uemg any of them 
""d obtain svhateser records are asailable to make comparisons con 
*ug feed required, weights, and net returns 
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CHAPTER 12 


cJ^^Carketing Poultry 
'Products 


THE MARKETING SITUATION 

UNTIL VERY recent years no other pJiase of tlie poultry in 
dustry was neglected to die same extent by the poultiyman as 
die marketing of his product Since marketing of poultry prod 
ucts, particularly eggs, is a day to day or week to week, proposi* 
tion, tile poultrynian was content to concentrate his eneigies 
on production and to dispose of his product in a manner tliat 
caused him the least inconvenience Since the majority of eg^s 
m many sections of the country are produced by small flocks of 
to 100 birds, tlie number of eggs to be marketed at any one 
hme i^as small, and very often the eggs were taken to the gio 
eery store or ivere picked up at the farm at irregular intervals 
hucksters When live birds were sold, the same metJiod of 
^le was common practice This method of sale often resulted 
■n \ery low prices for products sold and therefore loiv returns 
nn the poultry enterprise 

When such products finally reached die consumer, diey ueie 
often of poor quality and there was a tendency to build up con- 
sumer resistance radier than to cultivate a strong consumer dc- 
niand Since the depression years of the early nineteen iliiriies, 
for a period during AVorld War II, the trend in modern 
poultry production and merchandising has been toward diat 
^)Pe of poultry product with which consumers are seldom dis 
appointed and for which buyers, purdiasing for tlie renil trade. 
Willing to pay top or premium quotations, and which re- 
turns Uie highest prices to producers Market men say that 
products practically sell themselves, for high quality builds 
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:,r=r.7£'= » “55 rfB 

Uicse packs by name or number t .„n.n^ nr niir- 

Marketmg bas been defined as tbe act of selling or p 
ehasing in or as in a market A bringing or sending to 
Tins definition does not adequately describe our 
of marketing Reduced to simple terms, marketing cons.su of 
tbe performance, m orderly sequence, of a series of sen ces 
By means of diese services a product is moved from producer 
to consumer and presumably made available to the consumer 
at the tune, the place, and in the form which best sum bis con 
venience The hope of any program of marketing securing 
better return for producers and giving consumers better value 
hes in the opportunities which may exist to eliminate nones 
seniial marketing services, to improve the efficiency oE 
services and occasionally to inaugurate new ones Technically^ 
marketing includes all the business activity involved in getting 
goods and services to tlic consumer It is important to remcm 
her that the cornerstone of every productive industry is its mar 
ket Destroy the market and you destroy the industry 

The poultryman will be in a much better position to market 
his poultry products profitably if he has at hand market news 
and mformauon By watching his local newspaper for market 
quotations or by listening to the radio viiluable market m 
formation can be gamed If the poultry enterprise is large, a 
good investment may be a subscription to a daily or weekly 
market report There are also many local, state, and national 
market reporu sent free to poultrymen by the United Sutes 
Department of Agriculture and by state departments of agri 
culture and markets 


MARKETING EGGS 

In connection with the marketing of eggs three facts face tlie 
poultryman (1) It is impossible m the light of present knowl 
edge, to improve the interior quality or the size, shape, or color 
of eggs after they are laid (2) The only way to improve the 
quality of newly laid eggs is to start work on the problem before 
the eggs are formed that is to breed hens that will produce 
quality eggs (3) To reach the market with little or no deterio- 
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THE QUALITY JOURNEY OF AN EGG 


Egg Quality— 

Is pensh&ble. 

Is finest when first laid . 

Starts its journey ai once . 

Makes the journey qmcWy mHlGH 
and slowly m LOW temperature. 
At home or market depends on 
HOLDING CONDITIONS. 


Any Edible Eqg is Somewhere on Quality Hill 
The Grade Tells Where 

The quality journey of an egg. 

ration from tlte newly laid quality, eggs must be handled very 
raretully. ' 

THE EGG 

Tile egg is intended by nature to furnish a complete diet for 
a new life. It is, therefore, one of die most remarkably com- 
plete foods that man has appropriated for his own use. Pro- 
duced under modern scientific methods, the egg of comiiierce is 
u palatable source of valuable food essentials Its physical 
properties are part of the foundauon of die art of cookery. 

The egg comists of three main parts: die yolk, the albumen, 
white and die shell and its membranes. These are shown 
the diagram on page 382. 

The shell is primarily for protection. It forms a natural 
Package, the consumers assurance diat the contents have not 
been adulterated. At the same tune it hides the condition of 
*e contents from the buyer and tads to warn of the highly 
perishable nature of the egg and die damage that may be done 
"ben it is handled improperly. The color of the shell 
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Coartujr l)r A L Xonuaefi 

Diagrammatic cros$-$ection of intact egg and of opened egg 

hereditary character of the hen It is due to pigment laid on 
in the outermost layer of the shell after the egg is practically 
completed 

The albumen, or white, is composed of four layers, two 
thin or watery and two firm or thick The proportions of 
these are given in Table 66 The innermost layer, very dense 
and fibrous, is tightly wound about the yolk and extended at 
either end of the egg, into die second firm layer in the form of 
tightly twisted strands of albumen fibers (ovo mucin) knoivn as 
chalazac These serve the purpose of holding the yolk in die 
center of the egg and orienting the germ for incubation. , They 
disintegrate slowly as die firm white breaks down 

The inner thin albumen is contained in an envelope or sac of 
firm albumen It is not particularly important unless the firm 
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table 66 The Relative Proportions of the Different Par-k 
OF NoRiiAL New-Laid Hens’ Eggs ^ 


Percentage outer thm albumen of total albumen 22 14 

Percentage outer thin albumen of total egg 12 93 

Percentage thick albumen of total albumen 56 25 

Percentage thick albumen of total egg 32 81 

Percentage mncr thin albumen of to^ albumen 21 73 

Percentage inner thin albumen of total ^g 12 65 

Percentage total albumen of total egg 58 30 

Percentage yolk of total egg 29 90 

Percentage shell of total egg 1 1 79 

Average egg weight 56 98 grams 


' Obsenstioni tnB<ie on <80 


envelope is ruptured and die inner tliin allowed to mix tvitli 
die outer thin to give the appearance of a very weak and watery 
^So The firm layer comprises from 50 to 65 per cent of the 
albumen of the egg, and upon its condition depends to a great 
extent the appearance of the egg when broken out, fried, or 

poached 

The yolk is enclosed m the vitelline membrane which serves 
to support the yolk fluid and die germ, or blastoderm The 
Serni, which appears as a small whitish spot on the surface of 
die yolk, IS present in all eggs, w hedier or not fertile The germ 
oE an infertile egg (and, fortunately, many market eggs are so 
produced today) ivill not develop when incubated whereas 
diose which have been fertilized may 
The hen’s egg is made up of approximately 1 1 per cent shell, 
per cent albumen, and 31 per cent yolk Specifically, it con 
toins the ingredients shown in Table 67 Particularly impor 


TABLE 67 Composition of Eggs r 



Youc 

AUUMEN 

PORTIOS 

froian (pCT cent) 
ft* (per cent) 

(prr cent) 

(per cent) 

(pcc lb ) 

* ‘taming 

14-16 

30-35 

46-52 

1 0-1 8 

1,645 

Riboflasin * 

10-13 

Traces 

80-88 

06-07 

230 

Riboilavm * 

10-15 

9-14 

70-76 

0 7-1 0 

670 

ABDGE 


phosphorus, xron, copper and .odme arc found .n important quanuurs, 
other minerals in less significant amounts 


not all “ 

I of U»c B-eotapI« vnamini have be«» foona u> u 

‘^“'^•ourceofoiLer*. 


■< a eaad tource of sc 
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tant among these are the minerals and proteins which are m a 
form very easily used by the body Calcium, iron, phosphorus, 
and many other minerals are found, together with the vitamins 
A B D E, and riboflavin 

^VHAT IS QUALITY IN EGGS? 

What is quality in eggs’ Scientists are attempting to find the 
answer to this question Quality is defined as excellence of 
character, or natural superiority in kind As far as the poul 
tryman is concerned in his marketing program, quality may be 
defined as that combination of characters in eggs which the 
consumer desires and for which he can and will pay More 
commonly tlie word quality is used to refer specifically to the 
accepted best condition, at a particular place Thus, to use a 
well known illustration with eggs, brown color of shell is an 
important character of quality in the Boston area, while chalk 
white shell is important on the New York City market Actu 
ally, neither character has any relation to the quality of the 
contents Many of the so-called quality cliaracters for eggs have 
no nutntional value, but they arc characters that consumers 
(buyers) have learned to desire and for which they are willing 
to pay 

The characters that are considered today m the determina 
lion or measurement of egg quality may be classified under two 
headings those that are readily apparent or external characters, 
and those that are hidden within the shell or internal char 
acters 

Exterior quabty Tlie external characters are shell color, 
shape condition and size Shell color has already been men 
tioncd In certain markets it is of considerable economic sig 
nificance Since uniform shell color is a matter of breeding 
and careful breeding is usually accompanied by care m produc 
tion and marketing there are market preferences for either 
white or brown shells as contrasted with mixed colors or spotted 
and \aricolorcd eggs The exact preference at any particular 
market appears to depend upon custom growing out of experi 
ence with eggs from the predominant breeds of the locality 
The common breeds of chicken kept for commercial egg 
production lay eggs of some sliades of brown or white Tlie 
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Araucana, a bird from South America, lays i blue egg Bieeds 
of the Mediterranean class, such as Leghorns, Anconas, and 
Minorcas, should lay pure white eggs Breeds of the American 
and Asiatic classes — Plymouth Rocks Rhode Island Reds, New ? 
Hampshires, and Brahmas — lay brown eggs In these breeds a 
uniform, medium brown color is desired In the brown egg 
breeds the shade of brown color usually decreases in intensity 
mth advancing production Tinted eggs of the white egg birds 
may become pure white after a few months of production 
Crosses of dark bro^vn by white varieties are likely to produce 
eggs ranging in the medium brown shades 
Shape IS important in packing and shipping, but, provided 
reasonable uniformity is found in the package, the consumer 
does not pay a great deal of attention to this character 
Shell condition usually refers to cleanliness and soundness 
ft goes without saying that a clean egg presents the more de 
sirable appearance and impression upon the buyer Unsound 
®ggs eliminate themselves to a large extent, but frequently not 
witliout soiling others tliat are near them As witli dirty eggs, 
weak or checked sliells create a very poor impression even 
tliougli they are not actually a loss when tlie buyer gets them 
Tile most important factor of sliell quality is thickness 
Thick shells are desirable both for market eggs and for hatcli 
eggs A number of investigators liave presented evidence 
showing a breed variation in amount and thickness of shell 
The most important character concerned in the quality of 
market eggs is that of size The size of eggs is measured in 
commercial practice exclusively by weighing Table 68 gives 
die most generally accepted standards in weight per egg per 
dozen and per case (30 dozen) Tins character is controlled 
Very largely by two conditions in the bird, namely size of bird 
and heredity The direct connection between body size and 
^gg size within a breed or strain, has long been known That 
temperature has a slight effect on egg size has often been demon 

strated 

The discrimination against small eggs m the r^rket is suffi 
cient to encourage the production of hrge eggs The selection 
for too large egg size is undesirable, however Eggs weighing 
”tore than 30 ounces per dozen are too large for the standard 
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TABLE 68. United States Weigiit Classes for Consumer 
Grades for Shell Eggs 


Size on WUCKT 

Clasi 

Mu.iin.li NcT 

\%uciiT ru 

MuuwiK Net 

WeICIIT fEJ! 

30 Dozen 

SflNUIUM V^LtCHT 

/OK iKOntlM.AL 

Ccc* AT Rats 

/EK EtOZKN t 


n...... 

Pmods 


jumbo . . , 

, 30 

56 

29 

Extra large . . 

1 27 

50H 

26 

Large . 

24 

45 

23 

Medium 

21 

39H 

20 

Small 

18 ! 

34 

17 

Pce»ec 

15 , 

28 



> Minimum wei^buJuiedfar indindualrKitt at the rate pr/doacn are perautfKl to varxxu nie claaaef 
only to the ealcnl that they will not reduce the net weight per deem below the required miiumuia, coo* 
^eriooa Iwing pven to variable weigh! of todmduai ettg* and variable eiEcieney of cradm aod (calei 
whica ahouM be maiocained oo a iinuortn aod accurate basar. 

types of fillers and cases used for chicLen eggs. When premium 
prices can be obtained for “jumbo" sizes some poultrymen may 
be justified in producing these oversize eggs. 

ireful selection of breeding stock for large egg size will re- 
sult in control of this character. 

Interior quality. Internal characters may be divided accord- 
ing to whether they imolve the yolk or the albumen. Yolk 
characters are color, condition, and germ development. The 
albumen is classified according to its consistency and condition 
and the proportion of the various layers. The score of the 
observed condition of the firm albumen has been demonstrated 
to be a characteristic of the individual and is influenced by 
heredity factors. The same may be said of the proportion of 
thick white. The method of inheritance is complex. Neither 
of these characters seems to be affected to any degree by die 
o which the hen consumes. Abnormal occurTences,,such as 
meat spots and blood spots, are recognized of course, and may, 
objectionable, overshadow all other considerations, 
value and flavor are important considerations in gaining 
consumer acceptance, but unfortunately neither of these can 
be readily determined before the egg is sold or. in many cases, 
even before it is used. 

Yolk TOlor is one of die most debated characters of egg qual- 
almost entirely dependent upon the feed eaten by 
die bird and can be influenced easily by controlUng the pig- 
ment m diet. Dark yolk color is usually associated with 
green leeds and large porportions of yellow com or other highly 
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A Van Wagentn and Df » S Wiigu. 

PKotogrophic standards for the condition of the firm olbumen. The ol- 
bumen is7cor"ging from I.O. in »hich the in 

deeds up well oround the yolk and retains the egg shope, to seore 5 0 , in 
''b'ch no firm olbumen is discernible. These photogrophs were oU token 
of new-loidTggs but the score con be f PP''0-f '““' 1 3 ' 

°9e, provided the vitelline membrane of the yolk is unruptured. 

pigmented foods in the diet. It is not necessarily an 
of higher vitamin content. The control of the darker shade of 
yolk color is more dilTicult than of the lighter, hence there is less 
'ariation tn yolk color from those b.rds fed to prodnee Im 
lighter shades. Most consumers apparently do not nnder- 
«and the differences m yolk color and thus prefer eggs uiih 


uniformly colored )o}U, the particiihr shade bcjng of lesscr 
imporunce On the market the lighter sliadcs are preferred, 
and paid for, since the color does have some influence on tlie 
candled appearance of the egg, and these eggs have been found 
to have greater uniformity in actual yolk color when broken 
out for use 

The shape of the yolk is included in describing its condi 
tion, as well as the appearance of such things as darkened areas 
or mottling The shape depends greatly upon the strength 
of the supporting structures, including the vitelline membrane 
and albumen Deterioration of the egg involves a weakening 
of this structure and some dilution of the yolk contents by the 
passage of water to it 

Mottled yolks is the name given to tliose yolks on the surface 
of which appear areas darker in color tJian the majority of the 
surface They are more common in the poorer qualities At 
first they were believed to be spots beneatli tlie membrane m 
which either the oils of the yolk fluid had accumulated or into 
which water had passed from the albumen They can be 
readily produced by rubbing the surface of the yolk with a 
smooth implement. Many tnsunces can be explained by re 
femng to the manner m which the yolk fluid is laid down in 
alternate layers of light and dark material If the outside layer 
IS of light fluid, It may be thin in spots and permit the darker 
layer beneath to show through as mottling This is occasionally 
found in newly laid yolks 

NUTRITIONAL VALUE OF EGGS 
The egg is classed as a protective ’ food along with milk, 
fruits, and vegetables It is especially rich in proteins of high 
quality, vitamins and minerals The yolk being high m fat, it 
IS an excellent source of energy Since they contain most of the 
substances required for an adequate diet, eggs are particularly 
valuable as a supplement to other foods which may be lacking 
in some one or more vital substances 

FACTORS AFFECTING EGG QUALITY 
BEFORE THE EGG IS LAID 

In discussing the various egg-quality factors it has been 
^ 5cd out that heredity plays a very imporunt role in de 



lennining certain egg characters at the time tlie egg is laid 
and tliat wide variation in tliese cliaracters may exist in new 
laid eggs from different hens It is impossible to improve 
the original quality whicli an egg possesses at the time it is 
deposited in tlie nest or in the battery That a part of the i 
^'a^latlon m new laid quality may be due to feed and manage 
meat has also been suggested 

By far the greater amount of variation, usually encountered 
m commercial eggs on the marhet, occurs because of conditions 
affecting tlie egg after it is laid 


FACTORS AFFECTING EGG QUALITY 
AFTER THE EGG IS LAID 

Time IS an important factor affecting egg quality Other 
condiuons being constant die quality of an egg is closely re 
lated to Its age Demonstrauons have sho\\m however, that 
deterioration is somewhat more rapid during the first few days 
eggs are held, after which the amount of deterioration per unit 
o£ time decreases Eggs of varying quality stand up under 
storage condiuons in proporuon to their original quality, 
although the percentage loss may be approximately tlie Mme 

Temperature is widiout doubt the most >mpo«ant lactor 
affecting egg quality The diagram on page 390 shows a few 
of the more critical temperatures in the life of an egg 
oause of the high body temperature of tlie 
tune of laying has a temperature of more tlian 100 F 
terionition begins at once This fact emphasizes 'he im^r 
tance of gathering eggs often and cooling tliem as quickly as 

possible I ij u 

In the normal marketing procedure where "SI? tdd by 
*e farmer, wholesaler, 7o F appear to be 

satnfact”r^‘'"The“co'iirL should keep eggs m dm '’^“seli^ 
tefrigerator as he does other ^I’^’^P^^^^eterTorat:^ 

‘Container should be covered ^ 

■n 3 days at lOO'' F than '1-"^ control the evap- 
effect of humidity on egg q V ^ Iq„ j^y cvap- 
oratioa of moisture from the egg con ei 
nration is measured by the increase in ° ^ 

and since in market channels this is an important egg q y 
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factor, the eggs should be held 
0 under conditions of high rela- 

coagulates live humidity It is doubtful 
if the actual quality of the egg 
IS affected adversely by mois 
ture levels as low as 60 per cent 
relative humidity, particularly 
when eggs are lield for short 
periods 

Tliat eggs readily asorb fla 
vors and odors from their sur 
roundings has been shown 
-99 3 “ Normal They should be kept in a 

incubation clean, sanitary environment, 
(at the embryo) from objectionable odors, 

at all times 

DETERMINING QUALITY 
Candling, as a means of de 
termming egg quality, is not 

« fi . ^ new History relates through 

_6fl G«rm develop- ' , ® . 

ment starts out its pages, from the time of 
(fertile eggs) the early Egyptians and Chi 
nese to present-day marketing 

— SS‘’'\ ^ , procedures, the use of a beam 

Suitable civ, c 

holding temp- in the separation of 

eratures for various qualities of eggs Can 
eggs on farm, diing is essentially a study of 
— 40* store light and shadows The egg is 

^ held before an opening in a 

_ \co1d storage shield so that a beam of light 
— 29** j penetrates and illuminates it 

I ^ ^ The observer then interprets 

2'8 Eggs freeze what he sees in terms of how 
this egg differs from a normal 
j new laid egg and how it will 

I appear when broken out of the 

1 ^ , shell for use Many candlers 

fhX'roSegr'" -e found the pracuceoEoc 
1 casionally breaking out an egg 


VCold storage 


28 Eggs freeze 
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Condling egg. Where .he 

practice to remove abnormal eggs, porticoiony gg 
spots or meat spots. 

*at has been candled to u,abTe\^n ke^^^^ 

(such as those shown on p^gc *103) i 

Cental standards constant. _ or-« mT,pn t twirl* 

In actual practice, the hfld up to the 

mg motion with the fingers brought before 

■ght. Thus the enure contend of the 

man- 

- - - 

This discussion does S° ceTering! 

various desCTiptions of abnormaliues that 

albumen condition, air-cell con standards. These 

go to make up the d!e^Tious olficial agencies pro- 

to some extent among researdi 

pounding them and are changed jeams to apply these 

'workers find ne^v facts and commerce leai^ ^o ap^^ rather 

facts to trading. Candling u not an e.vact see 


an an in which proficiency is gained by practice and study 
It IS the best m fact the only commercially practical, method 
of grading shell eggs at present 'i\ailable The use of electron 
ICS in quality detennimtions is now in the experimental stage 
The observations to be made in candling depend to a degree 
upon the purpose for which the eggs are being candled Pro- 
ducers usually candle, if at alb only to remove abnormal eggs, 
such as those with blood spots and meat spots, and to detect 
the weak and cracked shells In some states retailers arc re 
quired by law to candle and grade all eggs sold or to purchase 
only graded eggs The retailer is responsible for the quality 
of eggs sold to consumers 

The parts of the egg usually observed in candling are the 
shell, the air cell, the yolk outline and yolk centering (indicat 
ing both yolk and albumen condition), and the presence or 
absence of germ development and abnonnalitics 

GR/\DINC EGGS 

Eggs are produced on more than 85 per cent of tlie almost 
seven million farms m all parts of the United States No other 
farm product is so universally produced and few are as gen 
erally consumed The necessity for standardized grades in the 
merchandising of a perishable food that is produced and han 
died under such widely varying conditions need not be dis 
cussed here 

Factors of quality used in grading eggs Air cell A large air 
cell indicates excessive age or a high temperature and low hu 
midity in the holding room 

Yolk A well defined yolk outline or a yolk not well centered 
indicates a watery white, excessive age, or poor holding con 
ditions A very dark yolk shadow may indicate heavy feeding of 
green feed 

IVhtie Watery white indicates excessive age high tempera 
ture in the holding room or the presence of low-quality pro- 
ducers in a flock 

Shell Dirty eggs Cracked shell Thin shelled eggs are the 
result of extremely high production over a long period after 
effects of severe colds or other diseases lack of calcium assimila 
tion because of insufficient calcium m the ration or insufficient 
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Students candling eggs in an egg-gradmg laboratory, 
vitamin D in the ration Individual hens sometimes produce 

spots, bloody eggs, and meat spou— hemorrhage during yo 
formation. Indwidual hens may have a tendency to produce 

abnormal eggs. , „f „uality which cannot be deter- 

There are some factors ot quality wmci. 
mined by candling In general, fresh ep "ot have urn 

palatable flavors and odors marresult 

sometimes present in eggs, however. lese noorlv 

from the exoosure of egos to excessive dampness, musty, poorly 
scnStorr: elpo^mre of eggs to materials hawng strong 
Odors, such as cod-hver ml. vegetables, ^"osei e and cerum 

disinfectants. Feeding excessive ammmts^stro^ 

S" tt; rSZZTJX’J •""» «■"" “ 

, 1 The Bureau of Agricultural Eco 

Standards and grades. nronoscd 

nomics. United States Department ot Agncult rc, Fopm^ 

standards and grades tor eggs tom ^ ^ ' 
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government standards and grades for eggs has been advocated 
by the United States Department of Agriculture and otlier 
agencies. The industry Itas been slow to adopt these grades 
because the larger handlers of eggs have their own private 
trade names and established brands which might have to be 
changed or eliminated if government grades were to be 
adopted. 

The term standards applies to individual eggs only and sets 
forth the quality specifications which must be met in each of 
the standards for quality established. Since the standards 
for quality apply to individual eggs, there are no tolerances. 

The latest order of promulgation of standards became ef- 
fective December 1 , 1946, and was as follows; 

SPECIFICATIONS FOR OFFICIAL UNITED STATES STANDARDS 
FOR QUALITY OF INDIVIDUAL SHELL EGGS 
U. S. Standards for Quality of Individual Eggs with Clean Un- 
broken Shells ^ 

1. AA Quality. The shell must be clean, unbroken, and practi- 
cally normal. The air cell must not exceed inch m depth and 
be practically regular. The white must be clear and firm so that 
the yolk appears \NeU centered and its outline only slightly defined 
when the egg is twirled before the candling light. The yolk must 
be free from apparent defects 

2. A Quality. The shell must be clean, unbroken, and practi- 
cally normal. The air cell must not exceed % inch in depth and 
must be practically regular. The white must be clear and at least 
reasonably firm so that the yolk appears at least fairly well centered 
and its outline only fairly well deBned when the egg is twirled be- 
fore the candling light. The yolk must be practically free from 
apparent defects. 


1 Interior egg quality speaficalions for the OfTicial Standards for Quality of 
Individual Shell Eggs are based on the use of a candling light delivering approxi- 
mately 350 to 450 foot candles of light at the candling opening The usual box 
type of candling light, niihout refleaor, using a clean 40 watt frosted bulb about 
}i /2 inches from and in direct hne (direct light) behind the opening which should 
be approximately li/g inches in diameter or a clean 60 watt frosted bulb im- 
mediately above and U /2 mehes behind the opening (indirect light), provides 
approximately 310 foot candles of light at the opening A 60 watt bulb m a 
direct light candlex or a 75 watt bulb in an indirect light candler provides ap 
proximately 380 foot candles of light at the opening 

Reference to “usual l>ox type of candling light” should not be construed as 
restneung use to that type only Any type or make of candler may lie used so 
long as the resulting light is the same. 
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3. B Quality. The shell must be clean, unbroken, and may be 
slightly abnormal. The air cell must not exceed incli in depth 
and may show total movement not in excess of ?5 incli. However, 
an air cell not over 7 ^ inch in depth may be free. The white must 
be clear but may be slightly weak so that the yolk may appear off 
center with its outline v\ell defined when the egg is twirled before 
the candling light. The )oIk may appear slightly enlarged and 
slightly flattened and may show other definite but not serious de- 
fects. 

4. C Quality. The shell must be clean, unbroken, and may be 
abnormal. The air cell may be over % inch in deptli and may be 
bubbly or free. The w’hite may be weak and watery so that the 
)olk may appear off center and its outline plainly visible when the 
egg is twirled before the candling light. The yolk may appear dark, 
enlarged, and flattened, and may show clearly visible germ develop- 
ment but no blood due to such development. It 

serious defects Uiat do not render the egg inedible. Small blood 
clots or spots may be present. 

u. S. Standards tor Quality of Individual Eggs with Dirty Un- 
broken Shells 

5 . Stained. Individual egg that has no adhering dirt and no 
“ore than a combined total ol 54 oI die shell surlace stained or 

soiled. , 

6. Dirty. Individual egg Uiat has adliering dirt or inore than a 
combined total ol 54 ot die shell surlace stained or soiled. 

U. S. Standards lor Quality ot Individual Eggs with Checked or 
Cracked Shells 

7. Check. Individual egg diat has a broken shell or crack in 
•he shell but with no leakage ot the contend. 

8. Leaker. Individual egg that has a broken shell or crack n 
•he shell and shell membranes with the contents e.vuding or tree to 
€\ude through the shell. 

EXPL/\NATI0N of terms 

9. The Official United States Standards lor 

oal Shell Eggs are applicable to effis that .are the product 
domesticated chicken hen and arc in the shell. 

Terms Descripliic ot die Shell 

10. Clean, .k shell that is tree from “‘I/™;; 

Stains or discolorations tliat are readi y are not 

•mall specks or stains may be omd dcai.,^ 

®f sufficient number in a package 
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appearance. Eggs that show traces of processing oii on the shell 
are considered clean unless the shell is otherwise soiled. 

11. Stained. A shell with stained or soiled spots that together 
cover not more than % of the shell surface but without adhering 
dirt. 

12. Dirty. A shell with adhering dirt or with stained or soiled 
spots that together co\er more than ^ of the shell surface. 

13. Unbroken. A shell that is free from checks or breaks. 

14. Checked or cracked. A shell that has an actual break but its 
membranes are unbroken and its contents do not leak. 

15. Leaker. A leaker is an egg in which the shell and shell mem- 
branes are broken to the extent that the egg contents are exuding 
or free to exude through the shell. 

16. Practically normal (AA, A). A shell that approximates the 
usual shape and that is of good even texture and strength and free 
from rough areas or thin spots. Slight ridges and rough areas that 
do not materially affect the shape, texture, and strength of the shell 
are permitted. 

17. Slightly abnormal (B). A shell that may be somewhat unusual 
in shape or that may be slightly faulty in texture or strength. It 
may show definite ridges but no pronounced thin spots or rough 
areas. 

18. Abnormal (C). A shell that may be decidedly misshapen or 
faulty in texture or strength or that may show pronounced ridges, 
thin spots, or rough areas. 

Terms Descriptive of the Air Cell 

19. Depth of air cell (air space between shell membranes, nor- 
mally in the large end of the egg). The depth of the air cell is the 
distance from its top to its bottom when the egg is held air cell 
upward. 

20. Practically regular (AA, A), An air cell that maintains a 
practically fixed position in the egg and shows a fairly even outline, 
witli no more than i^-inch movement in any direction as the egg 
is rotated. 

2 1 . Movement not in excess of H inch (B). An air cell that shows 
a total movement not in excess of inch in any direction as the egg 
is rotated. 

22. Free air cell (B, C). An air cell that moves freely toward the 
uppermost point in the egg as the egg is rotated slowly. 

23. Bubbly air cell (C). A ruptured air cell resulting in one or 
more small separate air bubbles usually Iloating beneath the main 
air cell. 
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Terms Descripihe of the ^Vhite 
21 Cleai (AA, A, B). A white that is free from discoloration or 
from any foreign bodies floating in it (Prominent chalazas should 
not be confused with foreign bodies such as spots or blood clots ) 
25 Firm (AA). A white tliat is sufficiently thick or viscous to 
permit but limited movement of the yolk from tlie center of ^ 
egg, thus preventing the yolk outline from being more man slightly 
defined or indistinctly indicated when tlie egg is twirled 
26. Reasonably firm (A) A white tliat is somewhat less thick or 
'iscous than a finii white A rcasoinbly fmn white permits the yolk 
to move somewhat more freely from its nomial positmn in the cen 
ter of the egg and approach the shell more closely This would re 
suit m a fairly well defined yolk outline when the egg is twirled 
27 Slightly weak (B) A winte that is lacking in Unckness or 
'iscosity to an extent that permits the yolk to pnl 

xf T lost i'e^r ci,a°acler.st.f red color and 

meat spou Suclf blood clou or ^ l" they 
during us lormation or ^ „ay te classed as C 

small (not oser % melt in d-rn.eter) <br -iSg 
quality If larger and/or showing diHmi 

suuounding them, tlie egg shall be c ^as blood 

30 Bloody white (loss). An e^. nresent in new laid 

diffused through it Such a eondiuon ^ 

eggs Eggs « ith bloody whites are classed as 

Terms Descripuse o£ the Yolk 

31 Wei, centered (AA). A 

egg and moves only slightly from ! 

32 Fairly w-cll centered (A) > central position toward the 

foiirili of the distance from us n ^ I junnee 

ends of the egg and swings not more than one 



from its nomal position towards the sides of the it is 

33. Off center (B, C). A yolk which is distinctly abme or below 
center and swings close to the sides of the egg as it is twirled. 

34. Outline slightly defined (AA). A yolk outline that is in is- 
tinctly indicated and appears to blend into the surrounding white 


as the egg is twirled. • i:, 

35. Outline fairly well defined (A). A yolk outline that is dis- 
cernible but not clearly outlined as the egg is twirled. 

36. Outline well defined (B). A yolk outline that is quite del- 


inite and distinct as the egg is twirled. 

37. Outline plainly visible (C). A yolk outline that is clearly vis- 
ible as a dark shadow t\hen the egg is twirled. ^ 

38. Slightly enlarged and slightly llattened (B). A yolk in which 
the yolk membranes and tissues ha\e weakened somewhat, causing 
it to appear slightly enlarged and slightly flattened. 

39. Enlarged and flattened (C). A yolk in which the yolk mem- 
branes and tissues hate weakened and moisture has been absorbed 
from the white to such an extent that it appears definitely enlarged 


and fiat. 


40. Free from defects (AA). A yolk that shows no spots or areas 
on its surface indicating the presence of germ development or other 
defects. 

41. Practically free from defects (A). A yolk Uiat shows no germ 
development but may show other very slight defects on its surface. 

42. Definite but not serious defects (B). A yolk that may show 
definite spots or areas on its surface but with only slight indication 
of germ development or oilier pronounced or serious defects. 

43. Other serious defects (C). A yolk ihat shows well developed 
spots or areas and other serious defects, such as olive yolks, which 
do not render die egg inedible. 

44. Clearly visible germ development (C). A development of die 
germ spot on die yolk of a fertile egg that has progressed to a point 
where it is plainly visible as a definite circular area or spot with no 
blood in evidence. 


45. Blood due to germ development (inedible). Blood caused by 
development of the germ in a fertile egg to the point where it is 
visible as definite lines or blood ring. Sucli eggs are classified as 
inedible. 


46. Loss. Eggs that are inedible, smashed, broken so that contents 
are leaking, contaminated, or containing bloody whites, large blood 
spots, large unsightly meat spots, or other foreign material are 
classed as “Loss.” 

17. Inedible eggs. Under die Food. Drug, and Cosmetic Act, 
eggs that are filUiy, putrid, or decomposed, or otherwise unfit for 
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food jn wliole or in part, are adulterated Eggs of the following 
desCTiptions are classed as inedible black rots white rots, mixed 
rots (addled eggs), sour eggs, eggs with green whites, eggs with stuck 
)olks, moldy eggs, musty eggs, eggs showing blood rings, eggs con 
taming embryo chicks (at or beyond the blood ring stage), and any 
other eggs that are filthy, decomposed, or putrid 

The term grade applies lo variations in quality measured m 
terms of the standards for quality of individual eggs Grades 
not only apply to individual eggs but to eggs in dozen lots, 
case lots, or m carloads 

The Department of Agriculture on December 1, 1947, es 
tablished the follotv'ing tentative U S specifications and weight 
classes for consumer grades of shell eggs 

U S Consumer Grade AA Shall consist of edible eggs of which 
at least 80 per cent * are AA Quality, 15 per cent * may be A Quality, 
and not over 5 per cent' may be of the qualities below A, in any 
combination, but not including Dirties ' 

U S Consumer Grade A Shall consist of edible eggs of which 
at least 80 per cent ' are A Quality or better, 15 per cent ' may be 
B Quality, and not o\er 5 per cent' may be of the qualities below 
B, m any combination, but not including Dirties ‘ ’ 

U S Consumer Grade B Shall consist of edible eggs of which 
at least 80 per cent ' are B Quality or better, 10 per cent ' may be C 
Quality or Stained, in any combination, and not over 10 per cent' 
may be Dirties or Checks in any combination ** 

U S Consumer Grade C Shall consist of edible eggs of which 
at least 80 per cent' are C Quality or Stained in any combination, 
or belter, and the balance may be Dirties or Checks in any com 
bination ^ 


» OffiaalJ) graded eggs shall conform as nearl) as possible to the specibcations 
of the respeciise sUnUards of qualil) Tolerances (a loul of 20 per cent) are per 
muted tvithin each grade only as an allouance for \anable eflinency and m 
icrprctation o! conscjentjous gratleis normal changes under favorable conditions 
during reasonable period between grading and inspection and reasonable \aria 
lion from inspeciois inierpreialion Substitution of higher qualities for those 
speaficd is permitted 

* Within the total tolerance permiiied an allowance will Ije made at receiving 
points or shipping destination for per cent leakers m Grades AA A and B 
and 1 per cent in Grade C 

»E^ with stained shells but otherwise confonaing to the specifications of 
Trade A or Grade B may lie classified as Grade A Stained or Grade B Stained 
respectivelv 
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Weight Classes for Consumer Grades for Shell Eggs 


KltNiuEM Net 
Weight per 
Dozen 

htiMuuM Net 
Weiciit per 

30 Dozes 


Peunds 

30 

56 

27 

iO'A 

24 

45 

21 

39H 

18 

34 

15 

28 


Mlmulm Weight 

FOR ISDIVTDUAL 

Eggs at Rate 
PER Dozen i 


Jumbo 

Extra Large 

Large 

Medium 

Small 

Peewce 


to ihc cxt«.1hr. not rTdu« the mi we.eht per^^en ^low the rcqu.rM 

n^aiion being given to varmhle weight of individual egg* and variable cfRcienc> ol grader* ana scaio 
'‘Inch thould be mainuuned on a uniform and accurate basi* 

Summary of Specifications for TJ S Consumer Grades for Shell Eggs 



Dirty or Check 


U S Grade C C Quality or Not over 20 Dirty or Check 

better 

. , „ 70 oer cent of the specified mialily 

'In lots of more than 30 caiea no individual ca*« roar f^l*" vhall apply ro Mth individual caie 
^u“ ^ ™ccriving or shipping desunalion 


loll of 30 cases or leas the 80 per cent or shipping desunaiion 

far u“*“" 'ol'fanee permitted, an allowance »dl^ irCrad? fc 

cent lealien in Grade* AA, A and B, *"**. , P^„P,£r(j u permitted 
Sufeutuuon of higher quaJiUc* for the lower qualiue* spe P' 

No Grade. Eggs of possible edible qoaluy 
f«iuirements of an Official or Tenlatirc U. S Grade or ^ 
been contaminated by smoke, chemicals, or nator of the 

•Iwt has seriously affected Uie dtaiacter, appearance, or flavor 

^Sgs are classed as "No Grade. . rTv-irlintr of emrs. 

There is a m-eat deal of confusion in Uie grad ng or eggs. 

Many large packing organ-j^o-' “ o^erauves, Often 

'bd'cr but httle if any idea of the "^markets 

A study of tlic price quotations on egg j -p], . ajop- 

*0VVS that each market has a different set of gr.adcs. atlop- 
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Couno; Otio ^lc<le er aad Soai T ui< < N«w Itttef 

An egg grader joves time and m$ures oceurocy This groder sorts egg^ 
into five sizes 

non o£ a uniform system for grading eggs would be of great 
benefit to tlie industry 

MAINTAINING QUALITY 

In general the quality of newly laid eggs is good and that 
quality may be maintained at its best by proper feeding breed 
mg and management methods The following program will 
go far toward maintaining quality m market eggs 

1 Breed for size shape color of shell and firm white 

A Select chicks from hens known to produce quality eggs 
II Produce strong shells and moderately colored yolks 

A Feed a ration known to contain a plentiful supply of 
vitamin D 

B Provide a high-quality oystersliell m several feeders in 
each pen 

C Confine layers to the laying house and feed only Imi 
lied amounts of green feed 
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Tt , ^..nhtv in coch of the four New York 

The appearance of eggs of averse ^ 7 for these four grades 

State Re,a.l Grades at eggs. ^“/P^^Ses Consumer grades at 
wrrospond very closely to the four UnileO oio 
"99!, AA, A, B, and C 


111 Produce clcin , 3 „a allow sulTicicnt iicsis to 

A Use cltin nesting maieriil ana 

present crossd.ng or one nest for fise 
B Screen the dropping boards 





Eggs cool much more rapidly In open wire boskets than in metol polls or 
other tight containers. 

C. Keep the litter reasonably clean and dry and at least 2 
inches deep over the entire floor. 

D. Allow at least S square feet of floor space per bird. 

E. Remove males promptly after breeding season. 

F. Remove and break up broody hens promptly. 

IV. Keep eggs cool. 

A. Gatlier eggs at least three times daily and collect them 
in wire baskets to allow air circulation and rapid egg 
cooling. 

B. Place eggs in a clean cellar or room immediately. 

C Keep egg room well ventilated but without cross drafts 
and at a temperature between 35° F. and 55° F. 

D. Keep egg room fairly moist (70 per cent relative hu- 
midity or higher). 

E. Do not pack in cases until the eggs are thoroughly 
cooled. The cases, flats, and fillers should also be held 
in the egg room for several days before tlie eggs are 
packed in them. 

V. Sort eggs for size, color and interior quality. 

A. Candle eggs if they are to be sold retail, or if they will 






Dr. F. B. Wright itao 

JI’S Wright egg washer, jgss o™ ejcposed to jiot «a^ obrasive cloth 
disks "" T°d otThe «"> onit= mochine by worm oir from 

“t electric heater. Copocity is three to five coses on hour. 

1, ^rilerf later by otlier agencies handling the 
:^s,’^:o“emovVbi:odIpots. crached. .ow.<,naIity. or 
inedible eggs. 

a l:paSt;L™w.t and tinted eggs front trhite eggs. 

D. Clean all soiled eggs. 


VI. Pack each size and color separately in strong, clean eases 
witli sound, clean flats and fillers. 

A. Pack white, brown, and tinted eggs separately, and 
identify on the case. 

B. Always pack with the small end down. 

C. If extra long or very large eggs are sliippcd, pack at the 
center of the top fillers and build up the case ends J/J 
inch or more. 

D. Do not use damp, dirty, or musty fillers, as eggs tvill 
absorb the odor and are then inedible. 

E. Nail a one-piece cover at the ends with four nails each. 
(Never nail to center partition.) 

VII. Ship not less than twice weekly. 

A. Select a means of transportationtthat gives: 

1. Protection from high or low temperature. 

2. Minimum and careful handling of eggs. 

3. Prompt delivery to destination. 

Themiostabilization, a process of heat-treating eggs that was 
developed during ^Vo^ld War II, may be of considerable im- 
portance in the future in the maintenance of quality. It may 
have a tendency to decrease the advantage of the eastern pro- 
ducer because of Ids nearness to market. This method of 
quality control has not been used extensively, but under certain 
conditions it may develop rapidly. 

The technological developments in egg trashers may soon 
result in a marked reduction in the number of dirty eggs mov- 
ing to market. It is still best to produce clean eggs, but tvhen 
the producer’s best efforts still result in some dirty eggs, the 
washer may save time and perhaps increase returns. A commer- 
cial egg washer is shown on page -105. 

CONTAINERS USED FOR EGGS 
Eg^ for market are usually packed in cartons holding one- 
half dozen or one dozen, in cardboard or fiber boxes holding 
15 or 20 dozen, or in the standard wooden case holding 30 
dozen. 

Eggs are usually retailed in cartons or as loose eggs in paper 
bags. Cartons holding one dozen eggs are made in wo styles, 
one for three rosvs of four eggs, and one for tsvo rosvs of six 
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eggs each Soi^etimes the latter kind is made so that it can be 
divided in the middle to allow selling one half dozen eggs at 
a tune The carton for two rows of sue eggs each fits into the 
standard 30-dozen case This method is used extensively for 
delivering eggs short distances and especially from warehouses 
to retail stores Tins caiton also lends itself to tlie use of auto 
matic machinery in setting it up as well as closing and sealing 
after it has been filled 

Parcel post and express containers are made in various styles 
and sizes Some are pasteboard and otiiers are made of fiber or 
light metal They hold from two to several dozen eggs They 
are used by producers to send eggs directly to consumers m cit 
les The containers may be used once, or they may be returned 
and used many times They should be strong yet light in 
iveight so as not to add much to die total sliipping costs 
The standard egg case. w.tl. a capacity of 30 dozen, has a 
solid partition tn the center so tliat each halt of the case holds 
15 dozen eggs Cottonwood and spruce are two of tlie most 
popular woods used in the manufacture of egg cases The 
rases are light and durable, convenient to handle, and because 
of tlieir light weight do not add much to tlie total shipping 
cosu , , 

The packing material used m the 304ozen egg case includes 
fillers and flats, or die filler flat These cases are available in a 
number of styles and designs, including the honeycomb filler 
with flats, embossed or cup flats, in which “PP" 

surface provides a center cushion to support the egg, nnd filler 
lints, which function as both filler and fiat The latter has not 

become popular in the egg trade nK-,. 

During Lent years cases made of heavy pasteboard or fiber 
holdinir 15 or 30 dozen eggs, have been used extensively T 
rases are light and LraW? but have "“l 
fitetory as the wooden case if eggs n^e to be s pp g 
^nccs or held in cold storage 

TRANSPORTATION OF EGGS 
The movement of eogs from producing centers to areas of 

ransumpt?o™ largely “r «■> >" 7'’" 

fieing mS by S. esLcnlly t-" 

'“Ihin a few hundred miles of tlie large central markets has 
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been increasjng rapidly A carload of eggs may vary from 400 
to 600 sundard 30-dozen cases Trailer trucks rvnth a capacity 
of 500 cases are now common Large quantities of frozen and 
dried eggs are moved by rad and truck In tvarm weather both 
railroad cars and trucks are refrigerated, and in rvinter they 
are heated to prevent freezing the eggs 

EGG PRICES 

The price of eggs is determined by the supply of eggs of 
different qualities and tlie demand for such eggs The price 
tends to move with the general price level During World 
War II, under price control with a strong demand, quality was 
given little attention The price of eggs bears some relation to 
the price of feed, since feed cost represents more than one half 
of the cost of producing eggs The purchasing power of eggs 
in terms of feed tends to move m normal times in a cycle of 
about three years’ duration 

The price of eggs vanes seasonally, with the peak of prices 
being reached in September or October and the lowest prices 
being paid in the spring and summer months 

AfERCHANDISiN’G EGGS 

After a producer has done his best to produce eggs of high 
quality and has been careful in his efforts to preserve their 
new laid quality up to the time they are ready for market, the 
final step IS to market his eggs in the most profitable manner 
possible Some poultrymen are very efficient in the production 
of eggs, but relatively inefficient when it comes to actual sale 
of the product A very important factor in the marketing of 
eggs IS to get them into the hands of the consumer just as soon 
as possible after they are laid 

Direct to consumers Many poultrymen are so located that 
Consumers can call at the farm or commercial poultry plant 
for their eggs This is the most direct method of marketing 
eggs Otlier producers may assume the responsibility for de 
Uvenng eggs direct to consumers m their homes The producer 
IS usually able to secure a higher price for his eggs by disposing 
of Uiem m this way, but he may find that the costs involved 
in making numerous individual deliveries to customers scat 

403 



tered over a wide area are so high that otlier methods o£ market 
mg may be more efficient 

Producers located on well traveled highways may use tlie 
roadside market as a method of selling eggs direct to consumers 
Persons located near large consuming centers can often obtain 
retail prices for eggs shipped to individuals in 15 or 30 dozen 
lots The person receiving the eggs may divide them vutli 
friends or relatives Hospitals, hotels, restaurants, steamship 
lines, and railroads may buy eggs direct from producers, pro 
Mded they can be assured of uniform high quality the year 


round 

Through co-operaaves The origin and developmeiit of 
meratives for marketing eggs would indicate tliat poultryiixw*. 

- not always been satisfied with the marketing systein aval 
able to improve conditiom 


CO 


*ia^e not always been satisfied witli tne marKcimg ay 
able to tliem and that tliey have tried to improve condiuons 
by C(M>peraUve effort The growth and development oE co 
operatives m tins field is ample cridence that they have sue 
ceeded „ , , 

The co-operative marketing of eggs has benefited Producers 
in a number of tvays Returns are made to the producer o 
a quality basts, which is an incentive m tlie production of good 
oggs Through educational programs the ^ . 

encouraged and trained to take better care o „f 

has resulted in a relatively high grade produc Booause of 
die increasing bargaining power, due to large yo u 
dolled quality, the cooperative m many 
able to secure*^ for its members a relatively larger share of the 
■noney which consumers pay for eggs than is die case m most 

... 

ods.[ m,rk«ing .§8* ni.Khand,,. 

Sr,:,.;"-" 

storekeener or tlie producer, this method of marketing 
^ Lect'merLteful and results m low returns to the pro 

'“^ohucksters m rural secuons of yhe count^jhere paltry 

production is an important industry, p 

bneksters. who pick ufihe secu^ dt“ 

ffiem to retailers or wholesalers In V 
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of sale IS being replaced by die ser\jces performed by co-op- 
eratives 

To packing plants. In the Middle West, and to some extent 
m other sections of the country, large egg and poultry packing 
plants are m operation Enormous numbers of eggs pass 
through tliese plants For collecting eggs from poultry farms, 
many packing plant operators use their oim trucks, some of 
v%hich are insulated and have mechanical refrigeration to aid 
m the preservation of egg quality m hot weather In the pack 
mg plant eggs are candid, graded, packed, and forwarded 
by rail or truck to wholesalers or other receiv ers in large con 
summg centers 

Because of the large volume of eggs obtained directly from 
producers, packing plant operators probably have greater op- 
portunities tlian most other groups of egg buyers to encourage 
the production of high-qualny eggs on the general farms of 
the country If the packing plant operator will increase die 
practice of buying eggs on a graded basis paying a premium 
for eggs of superior quality, it will have a tendency to discourage 
the producer who persists m producing low-quality eggs 
To jobbers or wholesalers Some producers ship their eggs 
to jobbers or wholesalers located at the terminal markets in the 
larger cities The eggs are usually shipped by express but may 
be shipped by either rail or truck Wholesale receivers con 
sist of two types, commission merchants and wholesale dealers 
Commission merchants operate on a commission basis, and 
wholesale dealers buy the eggs and then sell them, taking a 
chance on making a reasonable margin of profit on the trans 
aaion Receivers usually assume the cost of financing the 
goods and the credit risk 

To the retailer The retailer is the final link in the market 
ing chain Important outlets for eggs and poultry are indepen 
dent grocery stores, specialized dairy stores, and chain stores 
Shipping to a successful retailer who caters to a high-class trade 
IS a V ery efficient way of marketing eggs 

COLD STORAGE 

Slightly less than one half of the total egg production of the 
United States occurs in March, April, May, and June As eggs 
are a year round food, some means must be employed for pre 
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serving tliem from tlie surplus production season to the season 
of under production 

Various methods have been used, such as salting, brine pick 
hng, and immersion in water glass or limewater, but no me 
dium has been found that will preserve shell eggs as satisfac 
toriiy from season to season as will cold air Without any other 
preservative, a sufficiently low temperature will keep eggs in 
edible condition nearly a year and m very good condition for 
SIX to seven months, the usual length of time eggs are held in 
storage Because the Iieaviest production of eggs is in tlie 
spring, most eggs are stored m that season Practically all eggs 
have been withdrawn from storage by the first of January 
As an additional preservative measure, many eggs are oi 
treated before they go into storage The most common metJiod 
of oil processing is to open dip tlie eggs in a hght minera oi 
Special machines are now available which o tie ^ 

ciently and witli a minimum of labor The oil treatment 
partially seals the pores m the shells As a result it *1°"* dot™ 
the rate of loss of carbon dioxide, retards tlie loss “f 
^nd tends to retard or inhibit changes in eggs le p 
of shell eggs by the use of plastics is now being given considera 

Sises of eggs in the storage room should be P'>^d m sudi 
a manner as w permit free circulauon of air around each case 
Eggs should not be stored in rooms svith other produc 
The Ideal temperature in the ^S storage ramii .s^-9^r 
'vith a variation of not more than 1 choiild 

Regardless of tlie temperature m the *t“tage . 

e hep, as nearly uniform “ 
below the point at svhich -""'d a hh 

Most warehouses attempt to hold the nmvidtno- con 

33 and 92 per cent Some -ifi- is’ nnm 

Slant air circulation is necessary wlien mg 

tamed 

home preservation 

Of the various methods ““d [o give'^die most satis 

shell eggs, the water glass ’’“‘''o „ 

factory results One quart of commerc. ^ 

®f clean water is tlie mi'tturc us y 



results have been reported witli mixtures as loiv' as 1 quart 
of water glass to 10 quarts of water Most any type of con 
uiner can be used The container should be tightly covered 
Much better results will be obtained if the eggs are stored at 
relatively low temperatures — 60® F or below 

FROZEN EGG PRODUCTION 
The preparation of frozen egg products is now universally 
recognized as an efficient means of conserving eggs Freezing 
and holding liquid whole eggs, whiles and yolJwS, or the sepa 
rated whites and yolks, prevents decomposition and minimizes 
deterioration for an extended period of time, thus preserving 
the original quality of eggs until they are required for use 
The holding temperature ranges from 0® F to — 5® F Since 
egg production occurs on a seasonal basis, freezing affords 
an efficient means of preserving e^ for use througliout die 
year 

The demand for high-grade frozen eggs to be used m the 
manufacture of dressings, frozen foods, and bakers and con 
fectioners’ products has become so great that packers find it 
profitable to use larger quantities of sound fresh wliolesome 
eggs of uniform quality for these purposes The rapid de 
velopment in the frozen egg industry is indicated by the in 
crease from 46 million pounds in 1921 to 392 million pounds 
m 1946 


DRIED EGG PRODUCTION 

The dried egg industry increased enormously during ^Vorld 
War II In 1938 slightly more than six million pounds of 
dried egg products were produced The peak production was 
in 1944 when almost 321 million pounds were produced The 
production of this product has fallen sharply since the foreign 
demand has all but disappeared 

Bakers and other food industries are large users of dried eggs 
Eggs normally contain approximately 73 per cent of water 
During the drying process about nine tenths of the water is 
driven off and the eggs are reduced to about one fourth of 
their original weighL To make one pound of dried material, 
36 to 40 average sized eggs are required, which represents ap- 
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pro\imately tliree times the monetary value of a dozen eggs 
m die shell About 3i/> pounds of liquid whole egg, 2i^ pounds 
of )ollv, or l\/i pounds of white is required to produce one 
pound of each in the dried state 
It IS doubtful if individual consumers ivill be interested in 
using dried eggs to any extent 


USES FOR INEDIBLE EGGS 

No matter how careful and cfiicient our marketing system 
uiay be, there are always some eggs that lose their value for 
human food A part, but by no means all, of tliese eg^ go 
into industrial products Printing, textile, and chemiral plants 
use considerable quantities of them Spoiled eggs, loivever, 
are a heavy loss to the poultry industry since their value is a 
small fraction of that of edible eggs 
Tanner’s egg yolk is one of tlie important inedible egg prod 
ucts It IS made from tliose eggs, of both die hen and 
that are unfit for human consumption but do not have a 
pulsiveodor The term tanner s egg >olk , 

made from whole liqtiid egg and not from tite yolk V ^ ^e 
name tmpltes The annual production of Uns product may 
reach a total of six to seven million pounds 
Egg albumen has a number of uses 
drum heads and banjo heads and n* ^ “ ...rinv and sold 
of purposes, including the attaching of gold “ 

and silver leaf to leatlmr It is used in tlie nho" of ceria m 

types of photogiaphic negatives and for albumen colors in 

textile printing for hog 

In point of quantity, more spoil ^ xhp material 
feed and fertilizer tlian for tanning an t e pj-Qj^j-essed too 

■S rich in proteins and if d— “rm,y be te'dTim^^^ 
hir IS readily eaten by tlie animals it m y 

"tith gram or other feeds prousions of the 

Eggs and egg “bj t^ ^ 

Federal Food. Drug, and w.tliin the juris 

enter interstate commerce or otherw . . pp^er 

hmtion of the act They mu« meet die standards s^_^ p^ 

It r^uires U.at the egg and 
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egg products be sound, wholesome, and edible and that tlieir 
labeling be in no manner misleading 

MARKETING POULTRY 

The marketing of poultry in^t in tlic United Slates is, in 
general, a by product industry Little poultry, except broilers, 
turkeys, and ducks, is raised for its meat \alue alone These 
exceptions are highly de\ eloped industries and have special 
marketing problems of their own which are being solved in 
particular cases to meet the particular problems 

On general farms poultry is kept to supply both eggs and 
poultry for the table but primarily to produce eggs for sale 
Under these conditions the great bulk of market chickens con 
sists of old stock, such as hens that are sold when they become 
unprofitable as layers and >oung surplus males produced m tlie 
course of raising pullets to renew the laying flocks Since 
sexed pullets are now generally available fewer cockerels are 
raised on general farms 

Chickens are raised and marketed m practically all sections of 
the United States There are centers of heavy production in 
the eastern states and on the Pacific Coast, but approximately 
50 per cent of the supply is produced m the East North Central 
and the West North Central States, principally on the general 
farms of that region According to reports of the United States 
Department of Agriculture, Iowa led all other states m number 
of hens and pullets on farms, January 1, 1948, followed in order 
by Minnesota Texas Missouri and Pennsylvania The States 
of the Middle "West not only raise more chickens and other poul 
try than other regions but they also have a greater surplus above 
their own needs which is available for shipment to tlie large 
centers of consumption 

In recent years many poultrymen have found that local mar 
kets are desirable for both live and dressed poultry This is 
because the buyers come to the farm or the producer can de 
liver his product directly to the buyer, thus avoiding much 
labor in preparing the product for shipment, shipping costs, 
shrinkage and selling charges Local markets may not be so 
particular about grades From die standpoint of both producer 
and buyer however, poultry should be sold on a graded basis 
If private trade is catered to the individual customer is pnn 
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egg products be sound, tvholesomc. and edible and that Uieir 
labeling be m no manner misleading 

MARKETING POULTRY 

The marketing of poultry meat m the United States is, m 
general, a by product industry Little poultry, except i^^oile^. 
turkeys and ducks, is raised for its meat salue alone Ihese 
exceptions are highly de\ eloped industries and have special 
marketing problems of their oun which are being solved m 
particular cases to meet the particular problems 

On general farms poultry is kept to supply both eggs and 
poultry for the table but primarily to produce eggs for sale 
Under diese conditions the great bulk of market chickens con 
sists of old stock, such as hens that are sold when they become 
unprofitable as layers and young surplus males produced in tlie 
course of raising pullets to renew the laying flocks Since 
sexed pullets are now generally available fewer cockerels are 
raised on general farms 

Chickens are raised and marketed in practically all sections ot 
the United States There are centers of heavy production in 
the eastern states and on the Pacific Coast but approximately 
50 per cent of the supply is produced m the East North Central 
and the West North Central States principally on the general 
farms of that region According to reports of die United States 
Department of Agriculture, Iowa led all other states in number 
of hens and pullets on farms January 1 1948, followed m order 
by Minnesota, Texas Missouri and Pennsylvania The States 
of the Middle "West not only raise more chickens and other poul 
try than other regions but they also have a greater surplus above 
their own needs which is available for shipment to the large 
centers of consumption 

In recent years many poultrymen have found that local mar 
kets are desirable for both live and dressed poultry This is 
because the buyers come to the farm or the producer can de 
liver his product directly to the buyer, thus avoiding much 
labor m preparing the product for shipment, shipping costs, 
shrinkage and selling charges Local markets may not be so 
particular about grades From the standpoint of both producer 
and buyer however, poultry should be sold on a graded basis 
If private trade is catered to the individual customer is prm 



cipally concerned with the appearance, size, and quality o£ the 
individual bird received. When there is large enough spread in 
prices between live and dressed poultry and a good local market 
available, it will undoubtedly pay for tliose who have the facili- 
ties and the inclination to sell poultry dressed. Pou trymen 
dressing 50 or more chickens per week will find an invptinent 
in a mechanical picker worth while. A study ma e in i ew 
York shows that a skillful operator can operate one ot these 
machines and produce as high a quality dresse ■ 

(lone by hand picking. The number of pou try being moved 
to market through producer co-operatives has mc^^ 
recent years and is proving to be a very sausfactory ’ 
sale in the localities where such co-operatives are opm-““ng. in 
certain eastern states a few poultry auctions, o i P , 

cooperative, sell poultry. Some of the auctions op^^Y 
charging a tee for each coop or pound of pou y 
others operate on a co operative basis. noul- 

ThepUlemoamnsportation ^“f;"?r°om 

^■consuming cities are locnted « c ^ odiersec- 

he surplus-producing areas ® poultry from the 

(tons. The problem is one mb tl 

sources of production to P°‘"“ o^sible condition and 

k way as to insure its arrival m t po.qtry to New 

« the lowest possible cost. I" ‘ P ■ considerably more 
York City some lots producer seldom has 

than 1,000 miles away. T n facilities to cope 

cither the volume «£ P,™^‘ ^ „,eet this need the business 
widi the problem f erative iias developed, 

of poultry packer, shipper, a , the poultry sold in 

For efficiency and economy m ^ 
small lots from ‘■’™ncentration points and shipped, 

kets must be assembled a 

cither alive of ‘Jccs®cd, is Pressed at these concen- 

large trucks. Much of P ^ markets. This 

tration points before b ^ equipped to feed, slaugiiier, 

requiies establishments^ poultryl^ ^ dressed poultry is highly 
pack, and at Imv temperatures, die use of re- 

perishable unless ‘ „ucks for shipping is csscmial. 

h.~Lg Hv^poi^ considerable d= , cars or .rucks 
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especially constructed for tins purpose must be used, so that tlie 
poultry may receue proper care and feeding in transit and 
heavy shrinkage in Aveight be avoided 
The transportation of poultry from areas of production to 
the points of consumption involves many complex problems 
and the performance of numerous scrv ices 
Seasonal production Farm poultry production is seasonal in 
character Chickens and other species of poultry are normally 
hatched and reared during tlic spring and summer The crop 
of surplus poultry available for sale from farm flocks is not large 
until June or July, and the surplus does not continue beyond 
January In recent years there has been a trend toward earlier 
hatching In some instances pouUrymen are hatching as early 
as December or January The pullets begin laying in June or 
July and continue to lay well through the fall and early winter 
months They are all marketed in December or January at 
about one year of age A new lot of chicks is then started In 
this system the birds are kept for about one year instead of the 
usual eighteen months This practice tends to equalize meal 
production over the entire year 
Specialized broiler and fryer production has developed rap 
idly during the last decade This development has taken place 
in such areas as the Del Mar Va Peninsula the Shenandoah 
Valley of Virginia Georgia Arkansas and to a limited extent 
in other areas On many farms the raising of broilers and 
fryers is the only enterprise the chicks being purchased from 
commercial hatcheries The chickens are usually raised to an 
age of about three months at which time the entire crop, both 
male and female is sold Farms of tins kind raise about three 
crops a year A single farm m the Del Mar Va area may pro- 
duce several hundred thousand broilers each year 

Most of the hens marketed are sold during tlie late summer 
and fall after tiiey have finished laying for tlie year The heavy 
demand for poultry particularly turkeys at Thanksgiving and 
Christmas time stimulates heavy shipments at tliose times 
Because dressed poultry arrives on the markets during the 
fall and early winter in quantities larger than can be currently 
used the surpluses are held m cold storage until late winter 
and spring when receipts are inadequate Cold storage there 
fore serves as a balance between supply and demand With 
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cold storage, Uie poultry farmer is enabled to market his poultry 
when It IS at its prime and at better prices tlian otlierwise rvould 
be likely to prevail Total stocks of poultry in cold storage 
readi a peak in December or January and then gradually de 
dine, reaching tlieir low point in tlie late summer or early ftill 
Selection of market poultry Since the production of poultry 
meat is, in large measure, a by product of egg production, the 
fint step m its marketing is selection The problem of selection 
IS usually simple in tliat birds to be marketed are those tliat are 
no longer needed in the production of eggs or tlie rep acement 
of die laying flock It is all too frequently tlie custom to simply 
crate up the birds that are ready to be sold and sell tliem to die 
first trucker who comes along or ship diem to a receiver oca e 
at a terminal market with the hope diat the returns \vi 
all costs and perhaps return some eKtra cas i to t le pro u 
Millions of dollars are lost annually by 
or more o£ the following tilings sell thin birds. s<c 
toix young and old birds togetlier when cooping 
Ut. Ll to grade and coop cliickens according to ^ua 

>ty, and ove^owd the market coops so that some bwds are suf 

Si 

bet cull IS almost im-ariably a indicated by 

run IS not always a market cull . sturdy appearance 

good fleshing, good feathering, ^d „ u,„kef birds The 

of the bird is the first point to loo mind whicli "o to 

bird should be chosen svitli the tts folTows 

make up dressed poultry quality These tactors 

. , since Brick Shape — long 

I General appeatance a P t full and rounding, 
moderately deep, well filled c>ut 

broad and deep Keel straight an ong covered partic 

b Fleshing Well "“"ed -all tones ive 

ularly keel and back Flesh i - ted but not too much, 

“ft and fine textured Fat svell distributeo 

parucularly in abdomen ^ ^ ^ 



c Prcpivation Evidence of special faiicmng — soft wliite 
skin, location of fat Properly starved—no food present in 
crop, abdomen not distended Properly killed and bled — no 
prominent, dark veins Picking — no pm feathers, dry, seini 
scalded wax plucked Display — head neatly wrapped, feet 
clean, attractively packed 

d Skin Fine textured, soft free from bruises, blotches, 
sores, cuts and tears Color — white or yellow according to 

breed if yellow, the medium shades arc preferred 
e Legs and wings Short and well fleshed 

2 Size In general, toward the upper limit of the classifica 
tion to which bird belongs 

3 Age Preference is for die younger birds in the classifica 
tion 

4 Breed Preference is for heavy breeils 

5 Sex ^Vhere classification pcnuiis both sexes the female 
IS preferred 

6 Health Evidence of disease of any kind disqualifies bird 

Frequently the market value of poultry may be increased by 
fattening, even for the live market Birds that arc in poor to 
average flesh or m full molt can often be confined and gram 
finished increasing not only the actual weight but also the 
value of each pound in weight Fancy quality stock brings a 
few cents more per pound than docs poor or average stock 
Fattening During recent years special feeding of poultry 
has been used primarily for holding birds for a few days until 
they could be killed instead of holding them for a long feed 
mg period Some processing plants have large battery capacity 
in which birds are held and fed until their shrinkage, which oc 
curs in moving them from the farm to the plant, is recovered 
This reserve supply also insures a steady flow of birds through 
the processing plant, resulting in greater labor efiiciency 

The type of fattening employed depends on the birds to be 
fattened the market for which they are being prepared and tlie 
condition in which they are sold, alive or dressed The purpose 
of fattening poultry for the market is (1) to obtain a gam in 
weight and (2) to improve the quality of the flesh and thereby 
secure a higher price Producers fatten or finish poultry to a 
less extent than they do any other class of livestock Many 
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mature hens are usually in a hirly good condition of flesh ivhen 
marketed, and special fattening ordinarily is not required 
Others may be improved by fattening Birds raised commer 
cially for the broiler trade, if itell grown, usually do not need 
any special fattening The younger birds ordinarily make the 
best gams 

In general, there are three types of fattening procedures 
range, pen, an^ battery 

Range fattening consists of allowing the birds range ivith an 
increase in the grain ration particularly corn This method is 
used largely with turkeys, roasters and otlier large birds 
Pen fattening consists of partial conflnement of the birds m 
pens (about 2 square feet per bird in flocks of 20 to JO) 1 ne 
gram portion oE the mtion may be increased or the birds may 
he fed moistened mash to produce a softer fles i en attenin^, 
IS used witli fryers roasters, fowls, broilers ducks and other 
birds where conditions do not permit battery fee mg pro ta y 
It IS probably the best method to use where birds are markete 
alive becausJ it produces a firmer flesh 

Behery/attenmg, sometimes called milk feeding " y. 

strong birds are placed in total confinement (6 to 1 birds i 
a 3 toot square battery with just sulficieiit room to “ 
movement) Starve the birds 24 lioun 
diem to eat the feed greed.ly H at ^ 

Fattening rations are discussed in Cliapter i / 

the birds should go oft feed omit one feeding Clean pails 
and troughs will help to prevent tins o^uiaence . , 

Battery fed birds stould be marketed dressed, as the delicate 
soft flesh will not stand up under live shipment 

MARKETING POULTRY ALIVE 
New York City is the largest live pouh^ matUt a, t = “un 

^ No general rule as to ,ould study lus 

he laid down other tlian tliat each p hmhest net re 

own possibilities and use the ojje Ui- 

turn to him A little study of \ chaiges at each 

available markets die customary markenn„ ^„r,„ble 

and the transportauon rates trucker buyers or to 

changes are possible Sale ^ ,5 This method of sale 

local buyers may be often advan g 



IS rapidly becoming the most popular method of moving Inc 
birds from tlie farm 

It pays to select birds carefully in shipping alive I ut only 
one type of classification of birds in one coop Do not mix 
fowls and broilers or Rochs and Leghorns 

Remember that the quality of all the birds in the coop is 
judged by the buyer as being like the poorest bird he can find 
m It Never send market culls They are simply picked out 
and discarded when the coop arrives on the market. The pro 
ducer pays the transportation charges on the culls, but they are 
not even weighed on the market The culls drag down the price 
of the rest of the lot. Trucker buyers sort out the culls and 
leave them at the farm 

It usually pays to start marketing low producing hens as 
early in the season as possible as more money is received per 
pound The lowest price for fowl usually comes in October 
In moving birds use a standard shipping coop Such coops 
can usually be borrowed from a receiver or if not can be 
purchased at relatively low cost Trucker buyers usually supply 
coops A standard coop for chickens — 3 feet by 2 feet by 12 
inches high — holds depending on the weather 14 to 16 small 
fowl 14 to 20 broilers or pullets or 8 to 10 ducks For larger 
birds use a coop 16 or 20 inches high holding from 10 to 12 
large fowl or roasters 5 to 6 turkeys or 8 to 10 geese 

The shrinkage will usually be from 3 to 15 per cent soft 
meated milk fattened poultry shrinking more than com fat 
tened birds 

Shipments should be made to arrive on the best market days 
for your market 2 to 3 days before a Jewish or legal holiday 
or on Thursday of an ordinary week in New York City 

KILLING PICKING AND COOLING 

Where there is a local market it is often possible for the 
producer to profitably dress lus poultry for sale to the retail 
trade Birds to be dressed may be fattened to secure tlie maxi 
mum fleshing and quality of meat 

The crop must be empty and the intestines also should be 
as nearly empty as possible For this reason the birds should 
be starved at least 18 to 24 hours before killing Water should 
be allowed at least for the first 12 hours of this period to help 
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Courte, L M Hurd , 

TwU for use m k.llmg and dressing poultry From 
?»nerol use, kn.fe for splitting broilers, bone 
knife, pinner, and cord and block for hanging up 

clear out the intestines These practices ‘‘"f 
qualities and flavor of the meat particularly i 

“ t;“Tjr.id !»■ 

of killing bruises the bird badly and 1““ “ 

poor blefd Also many health inspection services require tl at 
the head be left on tl.e bird as evidence that the bird 

healthy when killed ^ convenient height 

A good method is “ suspend the b-rd^a^ 
tor picking by means of a svire sh 1 P 

eb *' nclZ pr^ the throat too tightly so that 

*cft hand, being curcful not p nff Insert tlie knife 

the flow of blofd in the jugular vems^.s Insert tl.e^k 

>n die throat and cut the J«g«' , ^ j the natural slit 

throat Then insert tl.e point of 'he 
m the roof of the mouth, und hold.n, 

hnife close to the point or hram^^When the proper 

knife back into die loiver part 



Counar Or timer H. Surti 

Dreising equipment for the smaH operolor. From left to right, funnel* ond 
trough for bleeding ond sticking, scolder with temperoture control, ono 
mechanical picker. 

point is reached the bird will give a convulsive shudder and 
emit a peculiar squawk. Twist the knife to destroy the brain. 
This kills the bird instantly and is one of the most humane 
methods of killing. Attach a blood cup or weight to the beak 
by means of a hook to hold the bird more quietly and prevent 
the blood being spattered around. Funnels of sulficient size 
to hold the body of the bird and an opening large enough to 
alloiv the head to protrude are also used. 

Methods of using electrically charged knives and other means 
of killing by electricity are being developed with the objective 
of insuring more complete bleeding. Automatic devices are 
now being used m commercial packing plants where large 
numbers of birds are killed and dressed. The ordinary killing 
knife is inexpensive and practical where only a few birds are 
prepared for market at one time and is still tlie method used 
m most processing plants. 

picking. There are several recognized ways of dressing 
poultry dry picking, hardscaiding, semiscalding, and wax 
picking 
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Co«n«y Dr Elmer N Searli 

R«=lv,ng wheel w„h hght ropes orioched for holding birds while pinning 
and scales and table for drawing poultry 

Dry btckvie If the bird is to be dry picked it should be 
Rilled by debrammg as this process also 
Dry picking should be begun iminediaiely since the featlie 

set quickly as the bird cools , , ti„.n wirh 

Hold die bird firmly by the svings 
the other, rapidly remove the main tail g 

Then systematically remove the breast si finally 

feathers die soft body feadiers die l.ip “ut leasi 

‘he small wing feathers PiA fair Y dea y ^ 

Hardscaldmg The bird is •f'PP^^ b.rddirough the wale^ 
to loosen the feadiers Always pa» dm S 

lead end first but be careM m keep 

hanks out of the water first so that the water 

*e water, always going wit idle 

does not actually touch die ^ five seconds is usually 

needed to loosen the feathers T 
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loiiB enough It is best to try a tciv feathers after eacli dip and 
when they come out readily the bird should be plunged qiiicUy 
into cold water and hung up by the feet or legs PrMecd to 
remove the feadiers ruhhing rather than picking the feathers 
out Scald picked birds do not keep long 

Snmscaldmg In this incdiod the water teinpcnturc is 
maintained between 125» T and 129“ F Flic birds arc kept 
m the tvaier from 20 seconds to a minute or until the fcatlicrs 
are loosened The feathers must be picked out as m dry pick 
mg and the carcass carefully dried This method giscs a dry 
picked appearance to the birds and can be done with less d inger 
of tearing the flesh This is the most common method now in 
use in commercial poultry packing and is combined until wax 
picking It IS very important that the birds be placed in the 
scalding tank just as soon as possible after bleeding and dc 
braining Most of the picking is now done by automatic and 
mechanical pickers 

Wax picftmg The wax method of picking poultry for niai 
ket was for several years very popular among operators of pack 
mg houses turkey growers and tlic larger broiler producers 
The attractiveness of the finished carcass appealed to the pro 
ducer as well as to the packer This method is most practical 
m a packing house or plant where large numbers of chickens 
are being slaughtered and where extensive automatic machinery 
IS in use 

The procedure can be briefly summarized in the following 
series of steps 

1 Kill and bleed the bird by liie debraining and bleeding 
method Rough pick the bird dry or use the semiscald metliod 
Remove the mam tail and wing feathers and enough of the 
other large feathers to allow wax to seep into and around the 
remaining feathers pinfeathers and hairs 

2 After picking the bird must be cooled and dried The 
time required for cooling and drying may be shortened ma 
tenally if cold air is available 

3 The bird is then submerged in melted wax being dipped 
in the wax twice to insure complete even distribution of the 
wax over the entire body The head and shanks are left free of 
wax Equipment should be provided to maintain the wax at a 
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constant temperature, and directions of the manufacture should 
be followed in order to insure maximum results 

4 Cool the wax on the bird by dipping in cold water, spray 
ing with cold water, or hanging in cold air until wax is set 

5 Strip off wax, which should remove feathers and hair A 
few of die smaller pinfeathers may not be removed and will 
have to be removed by hand 

6 Proceed with the chilling of the bird as by any of die 
other methods of picking 

7 The wax may be reclaimed by melting and straining 


Both the waxing equipment and wax are available from com 
mercial poultry supply and equipment concerns Now waxing 
equipment suitable for die small operator is available 
Mechanical pickers both in commercial dressing plants and 
for individual poultrynien are now in common use, and speed 
up the work of removing feathers very materially A median 
tral picker is shown in the illustration on page , 

Cooling The animal heat should be removed from the bird 
quickly as possible after plucking Dry or P 

buds should L cooled in a dry chilling room box wi* t be 
temperature as close to 32» F as possible f 
preferably 24 Scald picked birds may be chilled in ice or cold 
rpntig water for 4 to 6 hours before sale or packing Many 
ProceLng planL cool semiscalded birds in “nks or con rete 
tubs of ice water dirough which air is forced under pressure 
This reduces the time of cooling markedly 


SKINNING BROILERS 




Young broilers in large quantities can j to 

of by sktnnmg This procedure has been 

disDosal nf larffe surpluses of broilers fro 


bysimrnrTMsTtocedureb^^^^^^^ 

- disposal of large surpluses of bro c»T,,nn ^t Cornell 

mentsL the New^ork State 

University E'gbt - -jv^week old Leg 

rm 3/ pound to as high “ Pj , „ ^u.ckly re 
by dislocating the neck The 


University Eight to twelve week old Leg lo 
-g fromVr polnd to as high /“-f/.rarrqmcUy r^^^ 
bdled by dislocating the neck Ti c teat 

moved by skinning tlie bird A skiiiea h 
buds at the rate of 45 to 50 per hour fallows 

The steps in the skinning process, are as follows 
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1 Grasp a leg in each hand and pul! until the skin breaks 
on one side between the thigh and body The bird should be 
held with the breast up, and head totvard the operator 

2 Holding the bird by the shank, grasp the edge of the skin 
between the thumb and ends of the fingers, at the break, and 
roll the skin back over the knuckles This makes it possible 
to get the fingers underneath the skin over the middle of the 
back where the skin can be broken at that point, and stripped 
in one movement down over the back, thighs, and drumsticks 

3 Holding the bird around the body in front of the thighs 
with the back up, the remaining skin on the breast and between 
the wings on the back is removed by grasping the skin firmly at 
the base of the neck and pulling forward towards the head 
This removes the skin from the neck to which the head is at 
tached 

4 Still holding die bird in exactly the same manner as in 
step 3, remove the skin from the t\ings by grasping firmly the 
large wing feathers near the body, and remove both the skin 
and feathers by pulling away from the body, one wing at a time 

5 Still retaining the same hold on the bird, by a twisting 
motion remove the legs, taking as much meat from the back as 
possible 

6 Take a firm grasp of the neck with one hand, and by m 
setting die index finger in the angle of the wishbone and 
grasping die wing by the thumb of the same hand pull the 
breast from the remainder of the body of the broiler 

7 Remove the heart liver, and gizzard by twisting loose 
from the remaining viscera 

8 In small broilers li^^ pounds or less, the back is not 
dressed There is very little meat on it In larger birds re 
move die remaining viscera from the back, beginning at the 
neck and working toward the rear 

9 All sections of the dressed bird are placed in cold water 
or cracked ice immediately and allowed to cool 

10 The gizzards are cleaned after they have been thoroughly 
chilled The work can be done much more rapidly than when 
the gizzards are still warm 

The shrinkage from the live weight when only the breast, 
legs hver, gizzard, and bean are sold is 53 to 55 per cent The 
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backs may be sold for soup at 10 to 15 cents per pound This 
method of preparation is very rapid and makes it possible to 
use small birds, although broilers may be skinned up to 3 
pounds Uniformity is not important This method of prepa 
ration is adapted to local outlets and tlie product must be 
mo\ed into consumption rapidly unless facilities are available 
for freezing It makes an excellent form of poultry for the 
home freezer, or for the community freezer locker When 
"-Tapped in moisture proof paper, quick frozen and held at 
0“ F , It will keep for several mondis vnth little or no loss of 
quality 


DRA^VING POULTRY 

Until recent years dressed poultry lias been generally sold on 
die market in an undrawn condition Today the demand is 
sery general for eviscerated or full-drawn poultry If the birds 
We not for immediate consumption the strictest sanitation 
should be observed in drawing tlie carcass If the content of tlie 
entrails comes in contact wiUi the carcass there is the danger of 
hacterial infection of die meat Care should be tahen in the 
drawing operation to avoid die possibility of breaking or cut 
ting die entrails The following method of drawing is simple 
to carry out and results in a very satisfactory product 
Singeing In order to remove die liairlike feadiers common 
to all dressed poultry, (unless plucked by die -^od) birds 

*ould be sinkd before drarvn The singeing shou d be done 
over an alcohol flame or die blue flame of a flos or oi sttwe 
Removang the neck, crop, and windpipe ace e 
the table widi die head to die operator s left and the bird 
hack towards the operators right side -ne neck «move 
hy making a cut on die back of die neck from ‘‘'t ^ , 

thoulder up to the head Grasp die skm of the Ront side of 
the neck in tlie left hand thus drawing tho akm tight aCTO^le 
hack of the neck The cut is then made and followed by 
■ng die neck in the right hand and drawing it loose from the 
thm fr^^ltd tfshoufder Cut the neck off close to the shoiil 

unrl lipaH f 

Remove the gullet, crop and windpipe by tearing them away 
from the skin down to the front body opening 
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Dislocating lungs and heart. In order to Eacilitate 
mos al of the entrails and other organs from the rear of tire body, 
the heart and lungs are tom loose through the front opening 
by placing the first n\o fingers of the right hand into the body. 
The lungs are found on either side of the backbone and are 
forced doism and loosened by the finger tips. Following the re- 
mo\al of the lungs the fingers are forced dou*n into tire body 
cavity and raosed around in a circular fashion to dislocate the 
heart and otlrer organs. 

Remosang the leg tendons and shanks. Since tendons are 
\ erj’ tough, their removal greatly impro\ es the tenderness of the 
leg muscles. The tendons are remo\ed by cutting a slit along 
the outer side of the shank. The tendons may be separated 
one b) one and draun out by using either the forefinger or a 
small skeuer or large nail. The sineus can be removed readily 
by first breaking the shank on the edge of a table and twisting 
die broken shank until the skin is broken and the foot hangs by 
the tendons only. Place die foot in a special V shaped hook, or 
in the cnck of a door, and remote tendons by pulling, holding 
the carcass by the upper leg. The reraainder of the shank 
sliould be cut oS just below the hock joinL Do not cut die fiesh 
of the leg abote the joint when removing the shank, since in 
cooking die leg. meat would be drawn away from the joint. 
Tlicrc arc set oral good tendon pullers now on the market. 

Removing the entrails. The entrails are remoted through 
an incision made in die abdomen. Make the incision as small 
as possible along a line from the keel to the tent. Cut dirough 
the internal body fat, but avoid cutting the intestinal tract. 
Place die left index finger under the intestines close to die tent 
and make an incision encircling the tent, ihus allowing for the 
removal of the entrails intact. Grasp die gizzard, located at the 
riglit side of die body cavity, in the right hand, holding the 
carcass steady with die left hand, and draw out the gizzard by a 
sieadv pull which should bring out all die entrails at one time. 

The heart, liver, and gizzard. v>hich are known as the giblets, 
sliould bo removed from the cniiails. The heart is removed 
from die heart sac and die bile sac is removed from the liver. 
.\v Old ciming or breaking ihc bile sac. Cut dirough die muscle 
of the gizzard, lulfwa) around, being careful not to cut die in- 
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lernal sac Fold back tlie sides and remove the inner sac with 
gizzard contents Unless perfectly clean ivash the heart, liver, 
gizzard, and neck, and place within the body cavity Wipe off 
any blood or soiled spots that are on the carcass 
Removing tlie oil sac. The oil sac is located on the back of 
the fowl at the base of the tail It is removed by cutting under 
the sac towards the tail 


TRUSSING 

The object of trussing roasting birds is to hold the legs firmly 
to die body and push them forward to make the carcass compact 
^nd attractive There are several metliods which can be used 
Before roasting, the carcass should be washed tlioroughly inside 
and outside 

Lay the fold of neck skin over die shoulders and bend the 
'ving tips under and upon the shoulders Place the bird on its 
hack witli rump toward the operator Work the loop o a w iite 
string m between tlie body and the wings by passing it over die 
front of the bird Cross the string on the back and bring the 
ends up and cross them over die drumsticks near the outer 

joint Pull down tight. Carry the ends down the «des lurn 

the bird over and tie tlie string across die rump Tritn off the 
ends A very quick method of trussing is accomplished by 
“aking a double cut in the skin at the side and to the rear o 
the abdomen on both sides The legs are put d.rough diese 
straps of skin to keep them in place when being cooked 

PREPARING A SPLIT CARCASS 

In some instances it may be desirable to 
tertain types of cooking, particularly broi , 

spilt from tail to bead on both sides of the 
tlien made above the vent and die entire backbone and neck 
temoved The head and shanU are dien ttemtiyed n the us a^ 
fashion A cut is dien made around the vent to a low for^e 
temoval of die entire intestinal tract Hold ‘he fP “ 
open with the left hand and grasp die g^rd m ‘ “i right hand 

draw forward thereby removing a seoarated alonff 

orop The two sides of the bird may dien be separated along 

One side of the keel or left intact 
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DRESSING LOSSES 

Tabic G9 shows tlic wciglit losses which may be expected in 
poultry because of killing, dressing, and drawing. 

CUT-Ur CHICKEN 

In recent >c3rs more and more chicken has been s<jld at retail 
in the form of cut-up thicken. The |K)uUry meat may be strhi 
by the piece, thus enabling the consumer to buy Ineosii, legs, 
wings, backs, or giblets separately. Turkeys arc often split in 
half or (quarters and sold hi tins form. By adjusting the price 


TABLE 69. Weicict Loss Dle to Kii u.so, DaiuajNO, 

ASO DraWISO PotLTKV 


Cla* 

ltU«(a»o AMD 
IVstM, (DbiwimI. 
Ha Oat 

L(a«,aM 

IHawa, Ha 
Oaf.* 0.1MO 

W ucirt 

Laa* artta 
aao 

INaMta-, Ha 0«T 
u* UtS V\f tear 

a.t/u 




Qroilen under S raundi 

12 

50 

58 

Fr)cn y-4 pounds 

11 

26 

54 

Light roasten 4-S pounds 

10 5 

24 

1 52 

Hea>-y roasten ONer 5 pounds 

d 

20 

26 

Hea^-y fovtl 

10 

21 

29 

7 




Toms o\er 20 pounds 

9.5 


26 

Toms 15-20 pounds 

11 


23 

Hens over 15 pounds 

8 


23 

Hens 12-15 pounds 

9 

17 

25 

Hens 0-12 pounds 

11 5 

18 

27 


(Beacon Milling Company, Ca>-uga. New York ) 


among the \arious parts liiUc difTiculty is experienced in the 
sale of all die parts. Many processors pack the parts of indi- 
vidual birds in attractive cartons, quick-freeze the product, and 
It IS sold on the frozen food rcuil market. Tire complete prep- 
aration of poultry, ready for cooking when purchased by the 
consumer, is increasing at a rapid rate. Since most of this work 
is done in the processing plants, it should make possible the 
salvaging of many poultry by-products which in many small 
plants are now a total loss and may incur an added expense in 
their disposal. 

Some poultry is sold frozen cooked, canned, or smoked. 
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^«rL M Hur,J 

A carefully graded box of high quality fowl Notice the uniformity of sue 
Of'd the plump well fleshed breasts 


STANDARDS AND GRADES FOR POULTRY 

Tentative standards for classes and grades of poultry have 
'’'m set up by die Bureau of Agricultural Economics of t 
United States Department of Agriculture The use of dies, 
standards and grades is purely voluntary but a large ™Iume of 
‘he poultry mal^eted is sold on the basis of these standards and 

S^des VI 1 j r 

Standards for classes and grades have been 
h'e poultry, for dressed chicken for dres^d turkey, and for 
dressed du^ geese, guineas and squabs There are standards 
for classes and^ad^ of eviscerated federally 
cns and standards for classes and grades of eviscerated, fed 

«luabs include only three grades Grades A, B and G 
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Quality specifications for dressed turke>s vary only slightly 
from die specifications for dressed chickens 

The following specifications for United States classes, stand 
ards, and grades became effective m January, 1950 

DIGEST OF UNITED STATES CLASSES, STANDARDS, 
AND GRADES OF POULTRY 
Classes In the new specifications, poultry is grouped as to kind 
and class The kinds of poultry are cluckens, turkejs, ducks, geese, 
guineas and pigeons 

The classes of poultry are based upon age, sex, and usual cooking 
methods The definitions of the classes include specifications for 
meat texture and color, skin texture, oindition of breastbone, and 
condition of bill and windpipe in ducks and geese 
Chicken classes are specified as broiler or fiyer, roaster, capon, 
stag hen or stewing chicken or fowl, and cock or old rooster 
Turkejs are classified as fiyer, )oung hen turkey, >oung tom 
turkey, mature or old hen turkey, or mature or old tom turke) 

Duck classes comprise die following Broiler duckling or fryer 
duckling, roasting duckling and mature or old duck 

Geese classifications include young goose, and mature goose or old 
goose 

Pigeons are classed as squabs and pigeons 

Standards of Quality Established for Live Poultry 
Lise poultry Standards are based on the following factors (1) 
health and vigor, (2) feathering, (3) conformation, (4) fleshing (5) 
fat covering, and (6) the degree of freedom from defects Three 
quality designations are specified for live poultry, namely, A Quality 
or No 1 Quality , B Quality or No 2 Quality, and C Quality or No 3 
Quality 

Live poultry grades are specified as U S Grade A or U S Grade 
No 1 U S Grade B or U S Grade No 2, andU S Grade C or U S 
Grade No 3 In each of these grades a lot of live poultry shall con 
tain at least 90 per cent, by count, of birds of stated quality, 10 per 
cent may be of the next lower quality, except tliat U S Grade C 
shall contain no birds below C Quality 

Standards of Quality for Dressed and Ready-to-Cook 
Poultry Specified 

The follow ing factors are considered m determining the quality of 
individual carcasses (1) conformauon, (2) fleshing, (3) fat covering, 
(4) the degree of freedom from pinfeathers and vestigial feathers, (5) 
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Summary of Specifications for Standards of Quality for Indi- 
vidual Carcases of Dressed and Ready-to-Cook Chickens 

(Minimum Requirements and Nfaximum Defects Permitted) 


Factok 

A Quauty 

B Quality 

C Quality 

Cs^emaltea 

Breastbone 

Back 

Legs and Wmgs 

Normal 

Slight curse. H* dent 

Normal (except slight 
^cune) 

Normal 

Practically normal 
Dented, curved, slightly 
crooked 

Moderately crooked 

Moderately misshapen 

Abnormal 
Senously ^ 
crooked 
Senously i 
crookedJ 
hlisshapen 

If fairly 

Melt fl^ed 

f'Zriiiaj 

Breastbone 

Well fleshed, moderately 
long and broad breast 
Not prominent 

Fairly svcli fleshed on 
breast and Irgs 

Not prominent 

Poorly fleshed 

May be promment 

Fcl rfftenn^ 

Well coiered— some fat 
under skin over enure 
carcass 

Broilers or fryers only 
moderate covertog 

Sufficient fat on breast 
and legs to prevent a 
distinct appearance of 
flesh through skin 

Lacking in fat covering 
o V er all paru of carcass 

^‘’’/reihtTi 

Dressed 

Pms and haxr 
*'**d)-to-eook 

Nonproirudiag pin* 
hair^* pmi and 

BrtasI and 
itgt 

Eluiohdf* 

Dual! and 
in‘ 

Elitukm 

Sriasl and 
legt 

Elsm-hfrt 

Praccically 

free 

Pracucally 

free 

Free 

Pracucally 

free 

PracQcaUy 

free 

Free 

Relatively 

few 

Few scat- 
tered 

Free 

Sl'ghiscat- 
lenng 
Feiv scat- 
tered 

Free 

Numerous 

Scattenng 

Free 

Numerous 

Scattenng 

Free 

‘"^•ndleaM ‘ 

Dttjoaied boQu 
bones 

Free 

tx* 

1H* 


Ko limit 

No limit 

No limit 

1 

None (except one non- 
protruding if btoder 

2 

1 Nonprotruding 

Flesh bruises 

Skin bruises 
r\U discolorations 

f- 


No limit* 

No limit * 
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pockmarks 
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qualiiy de»>snauooi specified herein are no! or garter 

f ^ or blo^y head or carcass, dirt) feel or sent, fan learners 


Unfit for food. 


I do not render part 


•ttass unfit for food. 

*= degree o£ freedom from tears, cuts, disjointed 

' that are established for ^““ie B- and «fu ‘s 

«ok poultry are: (1) U. S. Grade A: (2) U. S. Grade B: and (3) U. S. 

A^y kit of dressed poultry to qualify for U. S. Grade A or U.^S. 



Grade B shall contain at least 90 per cent, by count, of the carc^es, 
of the quality stated m the grade name The remainder may be ol 
the next \o\s er quality Any lot of dressed poultry may be designated 
as U S Grade C if it consists of carcasses of not less than C Quality 

Unwholesome Poultry Excluded 
The standards of quality and the specifications for grades of live, 
dressed, and ready lo-cook poultry exclude all birds and carcasses 
ivhicli are affected by or show evident® of, disease or any condition 
which may render them unwholesome or unfit for food Likeivise 
the various quality designations are not applicable to dressed poul 
try that is not free from the following conditions dirty or bloody 
head or carcasses, fan feathers or garter feathers or neck feathers, 
or feed in the crop 

Weight Classes Are Recommended 
The regulations contain suggested weight classes for dressed 
chickens turkeys, ducks, geese, guineas, squabs and pigeons and 
also for all kinds and classes of ready to-cook poultry 

To qualify for the tentative U S grades for eviscerated chick 
ens and turkeys, birds must be subject to federal inspection 
Licensed inspectors are available in most of the large terminal 
markets and m other cities where there is a concentrauon of 
dressed poultry ^ 

Some cities, such as New York require special inspection be 
fore poultry may be offered for sale in certain forms Complete 
infonnation on local regulations may prevent complications in 
tlie sale of poultry 

PLANS FOR A POULTRY DRESSING ROOM 
Many poultrymcn are now dressing a considerable number 
of birds each week for a retail, hotel, or restaurant trade In 
order to carry out the work of dressing poultry efficiently, a w ell 
planned dressing room is essential 

Once the decision has been made as to building, equipment, 
and processing methods, a poultryman should draw a floor plan 
This floor plan should be draA\n to scale and show the location 


» Complete ddiniiions of tenutne O S siandardi ma) be securcil by vriling 
to the U S Depattmetu of Agriculture I'roductton and Marketing Adinmistra 
non loullry Branch W aUnngtoii 25 U C. 
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of equipment to be used for the different jobs It should also 
show the location of the different work areas in relation to 

doors windows, and other budding facilities , 

In working out a floor plan, an attempt should be made to 
provide for just as many of the factors for good buildinp equip 
■“ent, and processing mediods as is possible Several P'ons may 
he drawn Lfore one is obtained which appears entirely satis 
factory , , , 

On this page is shown a floor plan and dia^m wMi 
may be used when chickens arc processed on order, that p 

essed and sold witliin a short time „„„ m-nwmrr 

^lany poultrymen are finding that tlicir usi ^ ^ ° 

so fast they need a salesroom and larger storage ^od u^es Uian 
"ire shown Love A suggested floor phn to accommodate proc 
'f mg storage, and sales is shown on the “'"'’'‘"S 5” f 
di'cken or turkey dressing plant equipped with facilities lor 
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Suggested floor plan and flow diagram (or a chicken dressing plant with 
wolk in refrigerated storage room and sales room. 


freezing makes it possible to dress and hold large quantities of 
fowl, >oung chickens, or turkeys and to sell them o\er a period 
of time Some poultry-men may desire to add deep-freeze facili 
tics inside the refrigerated rooms 
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SUGGESI IONS AND QUESTIONS 

1 ^Vhat changes ha\c taken place in die marketing of eggs and 
poultry during die last 25 )ears? E’cplain why poultry and eg^ of 
inferior quality are still found in considerable quantities in our 
markets today 

2 It is a fact diat the farm price of eggs recei\ed by farmer in 
some states is almost double that recened by farmers in other states 
^Vhy do such wide differences exist? 

3 As an introduction to eggs and to the grading of eggs ha\e 
the FFA members break out and identify all of the parts of the egg 
Compare the broken-out appearance of a fresh and a stale egg Fol 
low this by an examination of fresh and stale eggs before a candling 
hght Have each boy describe in his own words what he sees before 
the candler 

1 Have each student in die class bring a dozen eggs from home 
Purdiase a dozen eggs from each of three nearby grocery stores If 
are sold by grade secure cartons of different grades 

(a) Candle each dozen, observing the size of die air cell, the 

centering of the yolk, the yolk shadow, and the presence of abnor 
tnaUties , , 

(b) Break out four eggs from each dozen and note e con i 

bon of the white and yolk . . , , 

5 Have the class secure several dozen eggs of uniform high 

(a) Place one third o£ them in i room that has a fairly high 
temperature and low humidity 

^ (b) Place one third of diem in a room wi^ a temperature 
from 50-50* F and if possible have a humidity of 75 per cent 

(c) Place the remaining one third m cold storage a - 

(d) After one montli remove the eggs and candle diem C 

pare quality i u 

6 Have each member of the class determine 
ceives of the money consumers pay for bis eggs 

amount be increased? . , used 

7 Make a collection of all the different 
egg marketing Compare the various typ« 

consideration dLde which type seems to be the most satisfactory 

or the purpose for which It IS intended tiovp eicli 

8 There are many ways of met^andising e^s 

“smber of the class work out what Im dunks ^ ‘ 

™«hod for his particular situation Those who do not hate poul 

^r> projects might work With a neighbor i <.f,ncr nualitv cces 

9 Outline a program for producing and marketing quality eggs 
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10 Obtain from the State Department of Agriculture copies of 
any Ians regulating the sale of eggs within the state How do sucti 
laws affect the sale of eggs by members of the FFA class? 

11 Explain why most poultry farmers sell poultry ahve 

12 Using the different temperatures recommended for the differ 
ent methods of plucking birds, make a study of the ume required 
to finish a bird by each method What is the pnncipal advantage 
of the lot\er tvater temperature? 

13 Make a visit to a poultry dressing plant How many ditierent 
operations are involved in die dressing process? What operation 


takes the most time 

14 Dunng late April or May plan a broiler roast for the class 
Have the students in the class prepare the broilers and cook them 

15 A poultryman has 400 fowl averaging 5 pounds each Using 
the information in Table 69 or information obtained from class- 
work vshat will the birds weigh dressed (blood and feathers)? What 
will the birds vseigh drawn? The poultiyman can get 30 cents per 
pound ahve or 48 cents per pound drawn "WTiich way should he 
sell them? 

16 The sale of cutup chicken has inaeased rapidly dunng re 
cent years How does the retailer manage so that all parts of the 
chicken are sold? 

17 How IS live poultry transported to market? What changes 
have taken place in meth^s of transportation in recent years? 

18 New York City is the most important live poultry market m 
the United Slates Consumers m New York City often have to pay 
more per pound for live poultry than for dressed poultry Why do 
they do thu and why is the cost of live poultry so high? 

19 Make a study of the factors which make it possible to grow 
broilers and fryers at any time dunng the year How have they in 
Oucnced the price of broilers and fryers? 

20 If you were in ilic broiler and fryer business and your neigh 
bor was producing market eggs would it be a good procedure to 
secure your baby chicks from the same source or strain of birds^ 
Discuss 
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CHAPTER 13 

T*oultry and 8gg ^hows 


EARLY HISTORY 

THE FIRST show exclusively for poultry held m America vsas 
at die Public Garden m Boston in November, 1849 In Janu 
ary, 1948, a century of poultry progress was celebrated by die 
Boston Poultry Exposition when the gigantic lOOth Boston 
Poultry Show was held 

Actually diere had been many exhibits of poultry previous 
to the Boston Show As early as 1826 Embden geese were ex» 
hibited at the Rhode Island State Fair, and many and varied 
exhibits were made at other state and county fairs The interest 
created at these fairs gradually led to the exclusive poultry 
shows, which developed very rapidly after the Civil War 

From this time on interest in poultry culture increased at 
a rapid rate Breeds were imported and a great deal of crossmg 
and recrossing was done m an effort lo obtain a breed and va 
nety best suited to American farms This resulted in consid 
erable confusion whenever poultry was exhibited and judged 
No standards were available and the opinion of the judges was 
taken as final In February, 1873, poultry breeders from the 
United States and Canada organized the American Poultry As- 
sociation and established standards for the numerous varieties 
of domestic poultry A year later the first edition of the Amer- 
ican Standard of Excellence, now called the American Standard 
of Perfection, appeared, and it has served as a standard for judg 
mg ever since 

As the poultry industry expanded to its present-day three 
billion-dollar size in the United States, poultry shows became 
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more and more numerous As many as 300 major poultry 
shous ha\e been held in the United States in a single year 
Tins does not include the many evhibits at fall fairs and the 
numerous sliows held by county agricultural agents, boys’ and 
girls clubs, and the Future Fanners of America 
The Madison Square Garden Poultry Show in Neiv York City 
'vas for many years tlie most important poultry show in tins 
country Other large poultry exhibitions have been held in 
'^anous cities and in connection with many important celebra 


tions and 


auu expositions 

One state government has a law in effect directing that poul 
try shows be held A section of die Jackson Poultry Law of 
Oklahoma states that for educational purposes and for encour 
3gement of interest among the school children of the state, at 
each schoolhouse outside cities tliere shall be held a poultry 
show during die week commencing itfitli the last Monday of 
^Jovember each year The county superintendent of public 
mstruction in eacli county, the various ofiicers of each school 
district, and the teachers of each school affected are directed by 
the law to CO operate in the holding of the poultry show 
^oard of officers of each school district is audiorized and di 
rected to expend not less dian $5 00 and not more dian 510 00 
for each show This is unique in poultry legislation 
As indicated m Chapter 2, most of die purebred chickens 
^ept in the United States belong to the following breeds Plym 
outli Rocks. Rhode Island Reds, New Hampshires, Wyandottes. 
and Leghorns In all of these breeds die standard color of die 
^eet. shanks, and skin is yellow, and the shanks are nonfeatii 
^J'ed The most important varieties of these breeds are the 
Barred and White Plymouth Rocks, Single Comb Rhode Island 
New Hampshires and Single Comb ^Vlute Leghorns 
These varieties are always popular at poultry shoivs 


SELECTING EXHIBITION BIRDS 
^ Previous to 1930 tlte mam emphasis n hen 
birds was on type and color, characters which are ^"7 
as Standard characters Tins method oE " 

“Si m the majority o£ our present-day iihows W^i die 

lavelopment of a large sale commercial P°f T 

breeding o£ high producing strains of chickens there de 
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veloped a new type of judging which combined production and 
Standard characters There was a popular demand among poul* 
trymen for birds which were not only attractive m type and 
color but which were also efiicient producers This led to the 
addition of production or utility classes in many shows and to 
tlie first all production show held at Ithaca, New York, in 1922, 
under the supervision of the Department of Poultry Husbandry 
of Cornell University 

The first thing to do before selecting showbirds is to become 
familiar with showroom requirements If the birds are to be 
judged on the basis of Standard characters, the poultryman 
should obtain a copy of the American Standard of Perfection 
and learn the description of the perfect type as given m this 
book for the breed and \arieiy under consideration The next 
step IS to study the proper color requirements and the Standard 
shape until both are well in mind When the birds are looked 
over for a preliminary selection, the individuals that closely 
resemble the Standard color and type should be comparatively 
easy to pick out This first selection, however, is more or less 
general and should include all birds that show special merit. 

After the general selection for shape and color has been made, 
a more careful inspection is necessary Almost all birds will be 
found to have defects, that is, conditions of color and shape 
which differ from the Standard description Some defects are 
considered more serious than others and are known as dis 
qualifications A disqualification is a defect that will bar a bird 
from receiving an aivard There are a number of such defects 
listed m the American Standard of Perfection under the head 
mg General disqualifications ’ They include such imperfec 
tions as deformed beaks, crooked or othenvise deformed backs, 
split wing, slipped wing, wry tail, squirrel tail, comb foreign to 
the breed, absence of spike on a rose comb, side sprig on a single 
comb, decided bowlegs or knock knees, feathers, stubs or down 
on the shanks, feet or toes in birds with unfeathered shanks, 
entire absence of spurs on cocks, and many others 

In addition to these general disqualifications, there are also 
special disqualifications applying to each breed and to each 
\ariety It is necessary to be familiar witli all the disquahfica 
tions that apply to a particular variety and to eliminate all 
specimens with disqualifications from consideration in selecting 
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Sludenis receive instruction in poultry selection from their vocotionoi ogn- 
cuiture Instructor. The successful poultry farmer must be oble to separate 
strong, healthy birds from the weak. A sound culling program often 
"Mns the difference between profit and loss in a poultry enterprise. 

>>'rds for the show. Entering a bird which svould be disquali- 
fied ivould be useless. Furthermore, it is very poor breeding 
practice to mate disqualified birds and perpetuate imperfections 

drat have no place in a standard-bred flock. 

After preliminary selections for shape, color, and disqualifica- 
bons have been made, each individual should be examined 
rarefully for minor defects. It is an exceptional bird t lat is 
perfect in'all sections. Each class of birds listed in 

Standard of Perfection has a “scale of points. The pcr- 
score of 100 points is divided into sections. The comb is 
D*ven an appropriate number of points, the eyes are gitei^ leir 
*We. as are the tail, breast, back, and all otlier sections. These 
««ions are further subdivided so that botli shape and color are 
8"'en consideration. Such divisions indicate the relative im- 
P^ftance of the various sections as die more important ona axa 
8>ven the greatest number of points. By referring to t le i 



lean Standard 0 / Perfection one should he thoroughly familiar 
with the Standard requireraenu of the breed and 
,s being exbib.ted as well as the common defects which are 
likely to be encountered Since size and weight play an im 
portant part in die awarding of premiums, birds 
exhibition sbould be as near Standard w eight as possible I He 
standard weights of the common sarietics of chickens ate given 
m Chapter 2 


PREPARING BIRDS FOR I HE SHOWROOM 
Birds should be selected long enough m advance of the show 
to allow time for their preparation and training Under most 
conditions the feet shanks, and plumage of birds are likely to 
become soiled and dirty, and in such cases washing is desir 
able before die birds are entered in a show When first con 
fined in a small coop birds arc often frightened and do not 
show off to good advantage unless they are coop trained before 
hand Often the training and fitting of birds are important fac 
tors m making awards 

Coop training This process consists of placing each bird in 
a coop similar to the ones used in the poultry show, for several 
days before the date of the show Each bird should be handled 
two or three times each day in a manner similar to that used in 
judging By rubbing the wattles a frightened bird may be 
quieted and with patience on the part of the poultryman a bird 
may be trained to stand m such a way as to impress the judge m 
sucii characters as symmetry and type When handling a bird 
for observation it should be held in the left hand with tlie keel 
bone resting upon the palm of the hand The index finger is 
usually extended between the legs of the bird at the hock joint 
This prevents the irritation caused by rubbing the joints to- 
gether In removing birds from the coop grasp the wing at the 
shoulder vs ith one hand and the thigh of the bird with the other 
and remove from the coop head first Birds should also be re 
placed head first This will eliminate struggling and flapping 
of wings which might seriously injure the wing plumage and 
bruise the birds 

After the bird has been removed from the coop open the 
wings and examine the various parts of the body When ac 
customed to such confinement and handling the bird will usu 
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ally present a satisfactory appearance to tlie judge. Many birds 
of good exhibition quality are never seriously considered by tlie 
judge because of lack of training. Any bird tliat is flighty or 
attempts to hide in tlie corner of the coop when approached by 
tlie judge ^vill not receive proper consideration. These condi- 
tions may be corrected by proper training. 

Some exhibitors make an effort to remedy natural defects 
tluring coop training. High-angle tails are constantly bent 
do^vn^vard, sagging wings are folded and pressed up^vard, and 
defects in shape may be improved by training birds to stand so 
^ to conceal tliem. Odier exhibitors remove off<oIored featli- 
crs in order to improve the general color of tlie specimen. 
These practices are considered as legitimate fitting and are not 
usually questioned by the show management. Coop training 
should consist primarily of helping tlie birds to sliow their 


natural condition to best advantage. 

Washing showbirds. Usually all white birds should be 
slashed before they are exhibited. Dirty shanks, -r? 
plumage detract from the normal appearance of a bird. The 
procedure for washing birds is not difficult once tlie process is 
^nown. 

The first thing necessary is a warm room. Since many pou • 
try shows are held during the fall and Avinter montlis. it is too 
cold to expect birds to dry naturally and tlie exposure 
temperatures may lower die resistance of the birds certain 
respiratory infections. Birds should dry slow y or ^ 
suits, and tlierefore the room temperature should be about 
F. to 90° F. if possible. If tliis cannot be arranged, *1^ 
tug coops may be placed near a stove where a gcw re wi 

birds comfortable. The room should be free , 

The drying coops should be free from all dust and dirt, a 
'^•ean straw or shavings should cover the bottom. , 

Soft water gives much better results naTer 

s°0d grade of mild soap should be used. Three ^ 

necessary. The first tub should contam soft water at a ten 
Petature of 85= F. to 90= F. to w-hicl. has been a suf 

ficient amount of mild soap flakes to make an 
“f ^uds. The soap should not be rubbed mto d>e feato ^ 
d is difficult to remove completely. The an"! "ri tubs 

ate for rinsing and should not contain soap. 
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of the water in the second tub should be lukewarm and in the 
third tub not less than 70® F. A few drops of bluing in the 
third tub will help whiten the birds, although the addition of 
too much bluing may cause streakiness. 

The birds should be held on the palm of the left hand and 
immersed in the soapy water. Sponge until all the dirt is re- 
moved from die plumage. All feathers should become entirely 
soaked as the rubbing of dry featliers breaks them. After the 
feathers are properly soaked, the entire body of the bird should 
be lathered. On extremely dirty or soiled spots rub or brush 
the spots until they are clean. All rubbing should be done with 
the grain of the feathers. Remove the dirt from the shanks and 
feet with a stiff brush. 

The next problem is to remove all soap from the feathers. 
If this is not done completely, the feathers will not fluff in a 
natural manner and an unsightly bird will result. The bird 
is first soaked for two or three minutes in the second tub of 
water and is then drawn through the water three or four times 
against the grain of the feathers. A thorough rinsing in the 
third tub should remove all of the soap. When the birds are 
removed from the last rinsing, the water should be pressed from 
the plumage. A bird may be washed in about 15 to 20 minutes, 
while it may take 12 to 18 hours for the drying. The exhibitor 
should be sure to take the birds to the show in a clean coop and 
exercise care in preventing the soiling of the plumage after the 
washing and drying have been completed. Birds should not be 
crowded, and the coop should be deep enough so that combs 
will not rub against the top of it. If birds are to be shown as 
singles they should be shipped or transported to the show in in- 
dividual coops. Birds that are to be exhibited in groups, trios, 
or pens should be allowed to run together before they are placed 
in tlie show coop. This precaution may decrease the chances 
of injury caused by fighting if strange birds are placed to- 
gether. 

Birds wliich arc to be entered in production or utility classes 
in a show arc usually not trained or washed. With such birds, 
however, a good plan is to sec tliat the shanks and feet arc clean, 
tliat broken plumage is removed, and Uiat a little Vaseline is 
used to brighten up the comb and face. Do not get the Vase- 
line on any part of the plumage. 
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BENEFITS OF THE POULTRY SHOW 
Wliat the exhibitor may learn at die show is as important as 
jwiat he may ivm This is particularly true of the beginner 
Fo really know how to judge and to be able to recognize qual- 
ity, tile exhibitor must compete m the sliowroom This gives 
t e breeder a definite idea as to how his birds compare in pro 
uction quality and Standard characteristics witli the stock of 
other breeders There is opportunity to look over the birds of 
other exhibitors, and exchanges or purchases may be arranged 
11 addition to die personal satisfaction of ivinnmg in a show, 
t lere is usually some advertising value, especially if die exhib 
^or IS fortunate in having birds diat win some of tlie awards 
he most successful exhibitors and breeders of the present day 
acquired much of their success by learning from their mistakes 
m poultry shows of former years 


CLASSES OF ENTRIES 

Birds entered in poultry shows are usually divided into the 
olloiving classes (1) single entries, (2) pairs, (3) trios, and 
(■*) pens The most popular entries are in singles and pens 
Individuals in single entries compete against each odier in 
onr groups pullets, hens, cockerels, and cocks Females un 
her one year of age are entered in the pullet class, and males 
^nder one year of age are entered as cockerels All entries over 
one year of age are entered as hens if they are females, and as 
cocks if diey are males Pens consist of a male and four females 
of the same age and variety The male is considered one half 
and the females the other half in arriving at tlie total score of 
die pen 


CARE OF BIRDS AFTER THE SHOW 
Very often the exliibitor becomes careless m the liandhng of 
ms birds after a show It is a dangerous practice to return the 
mrds immediately to their regular quarters ivith the general flock 
buds should be isolated for two weeks after their return 
^0 tile farm Thus if any disease has been contracted it uill not 
spread to the entire flock, as this period of quarantine permits 
me oiMier to check on the heallh of the returned birds before 
^ 'ey are again placed in tiieir regular quarters Many pouItr>- 
'Mth large commercial flocks make it a practice not to re 
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turn to die farm birds which haie been exhibited at shows 
These birds are usually sold for market purposes The disease 
hazard, in recent ^ears has reduced materially the number of 
entries in production classes at poultry shows 

PREMIUM LISTS 

A premium list is an important item for tlie show manage 
ment to work out m adiance The first essential of such a list 
IS the group of classes to be considered in competition Such 
an advance list will eliminate confusion and will inform the 
exhibitor as to the classes m which he may enter his birds for 
competition 

The premium list should also state the breeds and varieties 
tliat Will he considered m competition In addition to classes 
for all the popular varieties, a miscellaneous class is often 
established in which the few uncommon varieties may compete 
against each other 

In addition, die premium list should also contain any special 
rules of the show, the entry fee to be charged, the premiums to 
be awarded, and whatever other information is necessary for 
Uic guidance of exhibitors Many exhibitors like to know in 
advance the names of the judges who will make the awards in 
die various classes, and such names should be included in the 
premium list if they are known at the time the list is made up 
The cost of die premium list is often more than covered by 
advertising which it may include 

PREMIUMS 

Prizes won at poultry shows seldom pay for the expense in 
volved in preparing and exhibiting Awards at the smaller 
shows are usually limited lo ribbons or special prizes donated 
by public spirited citizens At die larger shows loving cups, 
cash awards ribbons, and many special prizes are offered This 
creates greater interest in the competiuon and has the effect of 
increasing tJic number of entries in the vanous classes 

; PR,\CTICES I\ THE SHOWROOM 
Tlie practices followed in the showToom by eidicr die stand 
ard judge or production judge will not vary matenally The 
judge will secure from the sccrcury of the show a record l>ook 
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indicating the classes to be judged and the coop numbers of tlie 
birds Before handling any birds, the judge usually spends 
several minutes going over the class in order to get a general 
idea of the range in quality of the birds as far as it may be de 
temnned by general observation from the outside of the coop 
The judge must exercise care and patience in handling tlie 
birds as hens or pullets m heavy production may be injured 
easily by rough or careless handling The general type of eacli 
bird may be determined from the outside of the coop Very 
often the individuals must be posed in order to see them in a 
natural position, as many birds are likely to assume a squatty ’ 
position when placed m the exhibition coop This is especially 
true in case of the heavy breeds Notes are usually made by the 
judge either on the coop tag or on a ivnting pad Most all 
judging IS done by comparison, the scorecard system being 
practically obsolete 

When the judge has completed his inspection of the birds by 
observing tliem from outside the coops, he will then handle each 
bird in the class Care must be taken in removing the birds 
from the coops, as broken wing and tail featJiers or other injury 
^ay result Most judges hold the bird m the left hand and 
examine the various sections with die right hand After each 
bird has been examined the judge will often be able to elim 
mate immediately a number of birds from competition In 
large classes ivhere die number in the class has been reduced to 
eight or ten birds they may be brought togedier m special coops 
ivhere a closer examination and comparison can be made 

After tile placings have been made and tune permits die 
judge should made it a practice to answer any questions iviiich 
may be asked giving the exhibitors or others interested the 
benefit of his reasons ivhy certain aivards and placings ivere 
made The judge should personally check his placings in ins 
record book and see that the coops are properly marked by 
Use of stickers or some other method indicating die awards 

made 


EGG SHOWS 

shows and demonstrations in the proper candling and 
judging of eggs have been useful to botli producers and con- 
™'ncrs, and have served as natural outlets of the information 
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Cou/ ay Pou try Depa men Pu due Un tti y 

The Purdue Egg and Chick Show Th $ show is conducted by the poultry 
husbandry students at Purdue University West Lafayette Indiana 

obtained through research and practice as to the characters a£ 
fecting the quality of eggs For many years emphasis placed 
on the external characteristics of eggs xviih little or no consid 
eration given to interior quality Many of the commercial egg 
score cards noxv in use at egg shows allot 50 out of 100 points to 
inienor quality Nearly all judging is done by the score-card 
method 

Several colleges of agriculture have established egg shows 
and many poultry shoxvs have egg classes as an extra feature 
Some states combine the egg show with a baby chick and turkey 
poult show One of the earliest egg shows established in the 
United States was the Purdue Egg Show held annually at Pur 
due University West Lafayette Indiana It is often referred 
to as the Pioneer Egg Show of America The show is conducted 
by the students m the Department of Poultry Husbandry The 
object of the show as stated in tlie annual catalog is to encour 
age the production of more and better eggs and to give an in 
structive demonstration of the most approved methods of scor 
ing packing and grading eggs 

In addition to the regular classes of eggs — white and brow n — 
a special class is often established by the show management in 
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order to add interest to the competition Prizes ivere offered 
in a recent show held in the East for the brownest dozen, ululest 
dozen, largest dozen, smallest dozen, oddest dozen, and the most 
no\el dozen The most novel dozen was to be decorated, 
painted, colored, or inscribed 

The egg score card on page 452 is used for exhibition judg 
mg in which only exterior quality is considered 

The score card on page 453 has been used in New York State 
4 H Club work, in ivhich both interior and exterior quality are 

considered 

The rules and regulations applied at egg shows are usually 
very simple The following rules and suggestions were made in 
die announcement of tlie 1948 Midwest Egg, Chick, and Tur 
W Poultry Show held at Iowa State College in regard to eggs 


Rules and regulations. No entry fee will be charged, but 
Will become the property of the show and will be sold to 
defray expenses Eggs will not be sold for hatching purposes 

Competition is open to anyone except loiva State College 
Poultry students 

Entries are not limited and any contestant may enter any 
dumber of dozens of eggs 

Judging will begin upon arrival of entries 

Disqualifications. All eggs falling under the following classes 
vull be disqualified and barred from all competition 

1 Entries that average below 22 ounces or abo\e -8 ounces 
per dozen 

2 One or more cracked or broken eggs (Send an extra egg 
or two in the event tliat breakage occurs in transit ) 

3 Stale eggs, as evidenced by abnonnal size of air space, 
blood rings or blood clots, double jolked eggs 

1 Eggs shown out of class . 

5 At least 12 quahfymg eggs pee entry are required Note 
%s from trap nested hens iriih penciled data on them « ill not 
‘iisquahry or be discriiiiinated against Hones cr, ptnciliiig 
should not be c\ccssi\ ely heavy. 

Selection. 1 Umjorm xeeight, size, shape ^ 

"> the dozen as nearly alike in neigltt as possible Lorain eight 
“f the dozen should be betneen 21 and 2/ ounces. Size and 

thape should becarcfull) ohscnedforuniforiiiit). 
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Exhibition Egg Score Card 


p 

Points , 

ERFECT 

Score 

Explanation of Cuts 

Size 

20 

Ml eggs must t%cigh from 21 to 28 ounces to the 
dozen, depending on division Two points 
wall be cut for each ounce over division 
Three points will be cut for each ounce 
under division limits 

Uniformity 
of size 

10 

All eggs should be the same size One*half 
point will be cut for each egg var> ing from 
the average weight 

Uniformity 
of shape 

15 

All eggs should be the same shape From 
to 1 point will be cut for each egg varying 
from the average shape 

Uniformity 
of color 

20 

All eggs should be the same color From 
to 1 point will be cut for each egg that is not 
chalk white, and from loX point iviU be 
cut for each brown shelled egg varying from 
the average color 

Shell texture 

25 

All eggs should have the best shell texture 
From to 1 point will be cut for each egg 

where the shell is ndged 
to I point wall be cut for each egg ivhere 
the shell is wrinkled 

to 1 point wll be cut for each egg where 
the shell tip is %veak 

to 1 point will be cut for each egg where 
the shell has rough deposits 

M to M point wall be cut for each egg with a 
porous shell 

Condition ol 
shell 

10 

to }/2 point w ill be cut for each shiny egg 
without bloom 

to 1 pomt will be cut for each dirty egg 

M to ^ point wall be cut for each stained 
egg 

Total 

100 



Disqualifications Entries containing broken eggs wall be allowed in 
competition, but each broken will be cut 8 points 
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Egg Score Card 


Entry No__ Date 

^^ame Address County. 


.Color Jinal Score. 


PonVTS 

Perfect 

Score 

Cuts 

Final. 

Score 

A Interior quality 

60 



Grade AA No cuts 




Grade A Cut 1 point for each A 




Grade B Cut 2 points for eacli B 




Grade C Cut 5 points for each C(incl small 
blood and meat spots) 




Enipf Disquabfications 

(a) Inedible eggs, including large blood or 
meal spots 

W Egg or eggs showing signs of incubation 
or germ development ' 




® Extenor quality 

40 



1 Size (dozen) 

Cut 6, if average weight is within one oz 
above or below class wt , cut 12, if aver* 
age w eight is vv ithin two oz If more liun 
2 oz above or below class weight, dis* 
qualify entry 

12 



2 Uniformity of size and sliapc 

Cut to 1 point for each egg varying m 
size or shape from average No cuts in 
class weight range 

Large, 24 to 27 oz 

Medium, 21 to 23 oz 

Pullet, 18 to 20 oz 

12 

i 



3 Uniformity of color 

for cream or tint in white eggs, or vary- 
mjj from averaec color in brown eggs 

^ 8 



Shell texture — condition (cleanliness) 

1 for each leaker or smashed egg 

M for dirty or stained egg . 

for rough shell, porous shell, b i 
check 

8 



Total 

100 



(Depann^ent of PouUry Husbandry, ComeU Un.v«3..>. Ithaca. tNcsv York) 
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2 Uniform color Eacli egg m an entry should be as nearly 
alike in color as possible Eggs should be graded for color 
under daylight conditions Avoid variations in shade of brown 
eggs or tints in white eggs, as much as possible 

3 Clean shells and good shell texture Eggs should be clean 
and must show no evidence of having been cleaned E^s 
showing rough areas, wrinkles, ridges, and other evidences of ir 
regular shell texture, should not be selected Note It may not 
be possible in all cases to examine for interior egg quality of 
the egg before a candler In such a case, aim to have the best of 
exterior quality and select the freshest eggs available for ex 
hibiting Keep these eggs under desirable holding tempera 
tures (45-60° F ) and moisture before sending them to the show 
If eggs are candled, however, observe the following points 

a Sound shelled eggs The shell condition can be seen only 
by candling Eggs selected should be sound and ‘finely pored,” 
and free from fine checks, blind and body checks, or large thin 
areas 

b Small air cell A small air cell (less than i/^ inch in depth) 
IS an indication of good liandhng of the egg under desirable 
temperatures and moist surroundings which prevent evapora 
tion 

c Dimly visible yolk The outline of the yolk should be 
only dimly visible, and not rapid moving No germ develop 
inent should have occurred and eggs (if fertile) should be gath 
ered frequently, and kept at temperatures below 60 degrees 
d Firm, clear white The white should be clear and firm, as 
indicated by a )olk which mo\es slowly when the egg is can 
died No foreign objects should be present m the white, such 
as meat spots 

Packing and shipping eggs Protect eggs to be carried or 
shipped to the show by — 

1 Packing the eggs with small end down to maintain the air 
cell position 

2 Wrapping each egg wiUi ample packing material to insure 
firmness of pack and protection 

3 Using a firm, sound container such as a regular shipping 
box or market basket to protect eggs from cracking 

4 Marking the package plainly with such cautions as EGGS 
and FRAGILE if shipping by express or parcel post 
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5 Marking plainly the name, address, and class entered by 
exhibitor 

Score card. The score card used in judging eg^s at tlie loiva 
State College Shoiv is shoivn here 

Score Card 


Exhibit No. — Color- 


Class- 

Score. 


Points 

Perfect 

Actual 

IVaght 


22 




30 



6 




6 




! 9 




9 





•18 



6 




6 




18 




IS 



Total 


100 

• 


Name-. 


BAB\ CHICK SHOWS 


BAB\ CHiUl'. 

In 1926 the Poultry Department Tim nas 


’fl a new type ot poum y 

Other sJ^hn^e folloi.ed the example 
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set by Kansas, and now the baby chick and turkey poult sections 
o£ poultry shows are very popular Standards for judging baby 
chicks are now^ in the /American Standard of Perfection 

On this page and page 457 are a score card and an explanation 
of cuts used in judging chicks and poults in an eastern show 


Baby Chick and Turkey Poult Score Card 
25 Chick Entry, 10 Turkey Poult Entry 


Points ^ 

Pertect 

Score 

Explanation of Cim 

Vigor 

30 

to 1 point is deducted for lacking substance 
in handling 

to H point u deducted for lacking alertness 
and lacking (■oil, bnght e>es 
to ^ point IS deducted for shanks small and 
dn^ up 

Condition 

30 

H to 1 point IS deducted for each imperfectly 
healed navel 

H to 1 point IS deducted for each pasty vent 

1 to 1 point IS deducted for each chick show- 
1 ing signs of a st>ck> hatch 

Unifomiuy 
of color ' 

20 

H to point IS deducted for each chick \s hose 

down color vanes from the average of the 
entry 

point IS deducted for each chick having leg 
color other than standard for the breed and 
vancly 

Lniformuy 
of size 

10 

^ point IS deducted for each chick varying m 
size from the average entry 

Weight 

10 

Two pounds IS considered minimum weight for 
an entry of 25 chicks and one pound for 10 
poults One point is deducted for ever> 
ounce the chick entry falls below this mini- 
mum, and 2 points for poults 

Dead chicks 


Four points arc deducted from the total score 
of the entry for each dead chick or poult 
found upon arrival at the show 

Total. 

100 
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Exphination of cuts in judging chicks. A cut of four (4) 
points will be made for each chick and ten (10) points for each 
poult showing the following 


1 Type of comb not characteristic of the breed 

2 Side sprig on comb of single combed breeds and varieties 

3 Feathers on shanks or down between the toes of clean 
shanked varieties 

4 Color of dois n or shank foreign to the breed 

5 More or less than tlie ordinary number of toes or weD 


looted conditions in chicks 
6 Deformed chicks or poults (crooked legs, toes, 
etc) 


neck, back. 


Chicks or poults should not be ted j ^ ,gj„ 

show All chick and poult entries will be 
>.pon arrival at the show No exliibuor 
chicks or poults in his entry after they hare been received at 
show • 

Conditions eliminating cliicks or ^ene^Mly m 

An entry will be eliminated from compe i ® ^ gf 

tenor and lacking breed cliaractensncs, ■fjhowmg evidence 
disease, or it showing evidence of ,],at made for 

Note All cuts made for clr"and sire 

chicks under vigor, condition, and unitormuy 

POULTRY MEAT SHOWS 

Both live and dressed birds are was 

for meat quality Until ^,^ 1 . i„gi, meat quality ex 

placed on the production of birds Turkeys and ducks 

cept m connection with turkeys and ducks Turkeys 
arc groyvn almost entirely as meat bir s 

THF thicken OF TOMORROW' PROGIUVM 

During die last decade dm'^^S 

War H, a great deal of ‘"f iMfont mtcrLt a iiat.oual 
a better meat chicken Tomorrow,” uas de 

eoniest. with the slogan The C Atlantic and 

'eloped The contest was SP»"™ , distributor, m co 

Pacific Tea Company, a large r P 



operation with a National Committee, a group of all-industry 
leaders. 

Great interest in this contest has developed, and it will no 
doubt result in a great deal o£ improvement in our popular 
birds raised for meat production. 

The National Committee has set up the following specifica- 
tions for the dressed chickens (New York Style) to be developed 
in this contest: 

1. General description. The most desirable dressed bird for 
meat purposes, in relation to age and size, is one that is rela- 
tively long, broad, deep, and well fleshed; with a broad, long, 
well-meated and rounded breast; plump and meaty legs, mod- 
erately short shanks; moderately short neck; and the entire 
carcass well covered with fat. 

2. Body conformation, (a) Well proportioned. 

(b) Back: wide, long, and flat. 

(c) Keel bone: straight, parallel with back, and extending 
well beyond thigh and drumstick joint when the bird is sus- 
pended. 

(d) Ribs: well sprung. 

(e) Neck; moderately short. 

3. Breast, (a) Prominent and well developed. 

(b) Broad, with good depth and length. 

(c) Fully fleshed throughout entire length. 

4. Fleshing, (a) Fully fleshed; breast, legs, and hip joints 
well covered with thick layers of meat effecting a rounded con- 
formation. 

(b) Large per cent of edible meat. 

(c) Soft mealed and fine textured, yet reasonably firm as re- 
lated to age. 

5. Fat. (a) Entire carcass reasonably tvell covered with fat. 
(b) Little or no dark meat showing through skin. 

6. Legs, (a) Straight, plump, and meaty. 

(b) Moderately short and sturdy. 

7. Wings. Well fleshed. 

8. Skin, (a) Clean, free from protruding pinfeathers, prac- 
tically free from nonprotruding and especially dark pinfeathers. 

(b) Bright, soft, pliable — smooth textured. 

(c) Uniform in color. 
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Disqualifications: deformities such as. 

1 Crooked or dented keel 

2 Hunchback 

3 Misshapen bones 

4 Callouses and blisters 

5 Bareback 

6 Black, blue, or green color in skin 


In the 1946 and 1947 preliminary contests birds were pro 
duced on the entrants’ farms In die final contest, 1948, hatch 
^ggs were sent by the entrants to a central hatchery, where 
they uere hatched and the chicks brooded and groivn at the 
Unuersity of Delaware Experiment Substation under identical 
conditions . , 

The chickens at twelve weeks of age were dressed and judged 
according to the score cards on pages 460 and 461 


POULTRY JUDGING CONTESTS 
An interesting feature of many poultry shows is a judging 
contest The contestants may be poultrymen but more often 
they are college students, 4*H Club members, or tnem ers 
high school groups or Future Farmers of 
“ 1909 poultry judging contests were held m the United Su 
'vhere college students took part m competitive ju 
at least tLee sections of die country, 
are being held annually so that a team from any co g 
versity has die opportunity of competing in sue i a ctm 

In some conteL both production and standard claves of 
birds are judged while in at least one “re 

judged on a combination basis Dressed pou ry ,^ents 
also be included m the classes to be judged by ibe t denls^ 
The judging competition has come to be a ^ nroerains 

Of the 4-H Club and Future Farmers of Amenci pr gra 
Coiucsu may begin as local community 
bons arc made, the winners going on to county, 

“ud national contests . , . „.,i,, _ Tmir or five 

IVhcn the judging is confined to live ir s , j „ 3,1 

bird classes are used The birds are ""f P„na.u 

'ance of the contest by a committee or J“^SU nmsibil 

‘bat the birds vary in quality m order to eliminate the poss. 
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Score Card No. 1 

Dressed Chickens (New York Style) 

Point 

Value 


1 Conformation, including factors effecting edible meat >aeld 
(In the final judging in the national contest, the judges may 
gi\ e consideration to the per cent of edible breast and leg meat 
m making the final awards ) 

a Bod> well proportioned 20 

b Breast broad, long, full mealed, well rounded 20 

c Keel bone not prominent (well covered), straight, parallel 
v/ith back 10 

d Thigh joint plump, full meated 10 

e Drumstick (lower jomt) full meated, moderately short 10 
f Back wide, long, fiat, well fieshed 10 

2 Condition 

a Pinfeathers free from protrudmg pinfeathers, practically 
free from nonprotrudmg and especially dark pinfeathers 5 

b Skin bright, soft, pUablc, smooth textured, uniform m 
color 5 

c Little or no dark meat showmg through skm a 

d Entire carcass well covered wiih fat (age and size con- 
sidered) 5 


Disqualifications 

1 Crooked or dented keel 

2 Hunchback 

3 Misshapen bones 

4 Callouses and blisters 

5 Bareback 

6 Black, blue, or green color show-mg through skm 

7 Misrepresentation, falsification, use of artificial practices 
(except lights), such as plumpmg, hormones, etc. 
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Score Card No. 2 
Economy of Production 
Live Chickens 


Point 

Value 

production rate of parent flock (or flocks if parents come 
from different flocks) This is to be determmed by production 
January 1 to June 1 (Divide total number of eggs by number 
of hens in flock January 1 ) 25 


2. Per cent hatch of all eggs set. Individual eggs shall weigh at 
the rate of not less than 23 ounces per dozen or more than 28 
ounces per dozen. 


3 Chicks raised to 12 weeks of age (per cent mortality and culls) 10 


4 Pounds of feed per pound of chicken at 12 weeks 


5 Average live weight at 12 weeks of age (empty crop) 


Per cent of rapid feathering at 10 days of age and completeness 
and uniformity of feathering at 12 weeks (freedom from pm- 

feathers). . .. 


Uniformity of size (weight) 


Uniformity of type and color. 


disqualifications 

^^hsrcprcscntation, falsification, use of artificial practices (ex 
cept lights) or materials such as hormones, etc. 




Th» v<inning poultry (udging team placed fir&t, third, and fourth as indi- 
viduals in the 25th Eastern (niercoUegiote Poultry Judging Contest 


ity of a mere guessing contest A well trained student judge 
should be able to recognize the differences between birds m the 
majority of cases On the other hand the classes should not be 
set up so tliat the correct placings are obvious Usually the 
classes tend to be too easy rather tlian too difhculL 

Awards and prizes The method of grading the placings of 
the contestants is usually set forth m the rules goterning the 
contest or is decided upon in time so ihat all contestants may 
become familiar sviUi the metliod adopted The method that 
has been used very generally and one that has proten very satis 
factory is a plan whereby all the possible placings that can be 
made in a four or five bird class are worked out in advance 
Fable 70 shows all the possible placings in a four bird class with 
the corresponding scores and Table 71 shows the placings in a 
five bird group 

Prizes include lots of 25 to 100 baby chicks various items of 
poultry equipment medals loving cups, cash, and scholarships 
ainouming to $250 Prizes arc usually donated by commercial 
organizations and public spmted persons who have a direct in 
tcrcsi in better agriculture 
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TABLE 70 All Possible Combinations of 
Placincs and Resulting Scores with Pour 
Individuals in a Class 


grade sheet 


The column on the nght shows an approximate 
score 


12 3 4 

12 4 3 

13 2 4 

13 4 2 

14 2 3 

14 3 2 

100 

84 

84 

68 

68 

50 

or 100 
80 
80 
70 
70 
50 

2 13 4 

2 14 3 

2 3 14 

2 3 4 1 

2 4 13 

2 4 3 1 

84 

68 

68 

50 

50 

32 

80 

70 

70 

50 

50 

30 

3 12 4 

3 14 2 

3 2 14 

3 2 4 1 

3 4 12 

3 4 2 1 

68 

50 

50 

32 

32 

16 

70 

50 

50 

30 

30 

20 

4 12 3 

4 13 2 

4 2 13 

4 2 3 1 

4 3 12 

4 3 2 1 

50 

32 

32 

16 

16 

0 

50 

30 

30 

20 

20 

0 


(Department of PouUry Husbandry, Cornell Univcraty. 
Ithaca, New York ) 


The value of judging coniesis. Tliere are 
^'hich may result from participation in judging con 
'ducationL value may be derived from the training received 
preparation tor die contest Those who ^rre fortnnate enoi gh 
br be chosen to compete on a judging team o a ‘ 
extra work in the intensive training for the team j.r.nim 
‘■•e student leatns to make decisions and lo P'bce ^efn ic 
'^l«e on quality. Since the contest is often '“•■'d 
poultry show, it provides an opportunity fb*- 
I'le finest birds that arc produced m die country . 

of the methods of fitting and cvhibiting them nrovidcs 

Anotber important feature of other 

opportuniu for studems, 1-H Cluo oo> b 




Th s winning poultry (udging teom placed first, third ond fourth os indi 
Ytduals in the 25th Eastern Intercollegiate Poultry Judging Contest 

ity of a mere guessing contesL A uell trained student judge 
should be able to recognize the differences between birds in the 
majority of cases On the other hand the classes should not be 
set up so tliat the correct placings are obvious Usually the 
classes tend to be too easy rather than too difficult 

Aisards and prizes The method of grading the placings of 
the contestants is usually set forth in die rules goierning the 
contest or is decided upon in time so that all contestants may 
become familiar tvith the meUtod adopted The method that 
lias been used \ery generally and one that has proven very satis 
factory is a plan whereby all the possible placings that can be 
made in a four or five bird class are worked out in advance 
Table 70 shows all the possible placings in a four bird class with 
the corresponding scores and Table 71 shows tlie placings in a 
five bird group 

Prizes include lots of 25 to 100 baby chicks various items of 
poultry equipment medals loving cups cash and scholarships 
amounting to 52 j 0 Prizes are usually donated by commercial 
organizaiiom and public spirited persons who have a direct in 
terest m better agnculiure 
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TABLE 70. All Possible Coaibwatio^s of 
Placings and Resulting Scores with Four 
Individuals in a Class 


GRADE SHEET 

The column on the right shows an approximate 
score 


1 2 3 4 

100 

or 100 

1243 

84 

80 

1 3 2 4 

84 

80 

1342. ... 

68 

70 

1423.. 

68 

70 

1432 

... 50 

50 

2 13 4 

. . . 84 

80 

2 14 3 . 

. ... 68 

70 

2314 

68 

70 

2 3 4 1 

50 

50 

24 13 

50 

50 

2431 

32 

30 

3 12 4 

68 

70 

3 1 4 2 

SO 

50 

3 2 14 

50 

50 

324 1 

32 

30 

3412 

32 

30 

3 4 2 1 


20 

4 12 3 

50 

50 

4 13 2 


30 

4 2 1 3 


30 

4 2 3 1 


20 

4 3 1 2 

16 

20 

4 3 2 1 

0 

0 


(Departmcot of Poultry Husbandry, Cornell University, 
Ithaca, Ne^v York.) 


The value of judging contests. Tlicrc are several benefits 
^vhich may result from participation in judging contests. Real 
educational value may be derived from the training received in 
preparation for tlie contest. Those who arc fortunate enough 
to be chosen to compete on a judging team do a great deal of 
extra work in the intensive training for the team. In this work 
the student learns to make decisions and to place a definite 
Value on quality. Since the contest is often held at a leading 
poultry slujw, it piovidcs an opportunity for coiucstnnts to see 
the finest birds that are produced in the country and tlie results 
of ilic methods of filling and exhibiting them. 

Another imi>ortaiU feature of the conlcsi is that it provitics 
an opportunity for sindciits. 'LH Club Ixiys aiul girls, aiul other 
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TABLE 71 All Possible CtouarJATiONS of Placincs and 
Resulting Scores \vith Five Individuals in a Class 

GRADE SHEET 

In the upper left hand column is the perfect score of 100 pomts, or 
1, 2, 3, 4, 5 If a member should place the exhibits 3, 4, 2, 1, 5, we 
find m the first column his score to be 50 pomts Any combination 
can be located quickly and the score found in the same way 


1 2 3 4 5 

100 

2 13 4 5 

90 

3 12 4 5 

80 

4 12 3 5 

70 

1 2 3 5 4 

90 

2 13 5 4 

80 

3 12 5 4 

70 

4 12 5 3 


1 2 4 3 5 

90 

2 14 3 5 

80 

3 14 2 5 

70 

4 13 2 5 


1 2 4 5 3 

80 

2 14 3 3 

70 

3 14 5 2 

60 

4 13 5 2 


1 2 5 3 4 

80 

2 15 3 4 

70 

3 15 2 4 

60 

4 15 2 3 


1 2 5 4 3 

70 

2 15 4 3 

60 

3 15 4 2 

SO 

4 15 3 2 


5 12 3 4 

60 

1 3 2 4 5 

90 

2 3 14 5 

80 

3 2 14 5 

70 

5 12 4 3 

50 

1 3 2 5 4 

80 

2 3 15 4 

70 

3 2 15 4 

60 

5 13 2 4 

50 

1 3 4 2 5 

80 

2 3 4 1 5 

70 

3 2 4 1 5 

60 

5 13 4 2 

40 

1 3 4 5 2 

70 

2 3 4 5 1 

60 

3 2 4 5 1 

50 

5 14 2 3 

40 

1 3 5 2 4 

70 

2 3 5 1 4 

60 

3 2 5 1 4 

50 

5 14 3 2 

30 

1 3 5 4 2 

60 

2 3 5 4 1 

50 

3 2 5 4 1 

40 

4 2 13 5 

60 

5 2 13 4 

50 

1 4 2 3 5 

80 

2 4 13 5 

70 

4 2 15 3 

SO 

5 2 14 3 

40 

1 4 2 5 3 

70 

2 4 15 3 

60 

4 2 3 1 5 

50 

5 2 3 1 4 

40 

1 4 3 2 5 

70 

2 4 3 1 5 

60 

4 2 3 5 1 

40 

5 2 3 4 1 

30 

1 4 3 5 2 


2 4 3 5 1 

50 

4 2 5 1 3 

40 

5 2 4 1 3 

30 

1 4 5 2 3 

60 

2 4 5 1 3 

50 

4 2 5 3 1 

30 

5 2 4 3 1 

20 

1 4 5 3 2 

50 

2 4 5 3 1 

40 

3 4 12 5 

60 

4 3 12 5 

SO 

5 3 12 4 

40 

1 5 2 3 4 

70 


SO 

4 3 15 2 

40 

5 3 14 2 


1 5 2 4 3 

60 


SO 

4 3 2 1 5 

40 

5 3 2 1 4 


1 5 3 2 4 

60 


40 

4 3 2 S I 

30 

5 3 2 4 1 

20 

1 5 3 4 2 

fit) 


40 

4 3 5 1 2 

30 

5 3 4 1 2 


1 5 4 2 3 

50 


30 

4 3 S 2 1 

20 

5 3 4 2 1 

10 

1 5 4 3 2 

40 

2 5 13 4 

60 

3 5 12 4 

50 

4 5 12 3 


5 4 12 3 

30 



3 5 14 2 

40 

4 5 13 2 


5 4 13 2 

20 



3 5 2 1 4 

40 

4 5 2 1 3 


5 4 2 1 3 

20 



3 5 2 4 1 

30 

4 5 2 3 1 


5 4 2 3 1 

10 



3 5 4 1 2 

30 




10 



3 5 4 2 1 

20 

4 5 3 2 1 

10 

5 4 3 2 1 

0 


(Department of Poultry Husbandry. Cornell Um%CTSity, Ithaca, N Y ) 
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TABLE 71 All Possible Combinations of Plagincs and 
Resulting Scores with Five Individuals in a Class 

GRADE SHEET 

In the upper left hand column is the perfect score of 100 points, or 
1, 2, 3, 4, 5 If a member should place the exhibits 3, 4, 2, 1, 5, we 
find in the first column his score to be 50 points Any combination 
can be located quickly and the score found in the same way 


1 2 3 4 5 
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3 12 4 5 
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4 12 3 5 
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groups as well as coaches from many parts of the country to get 
together and discuss questions of mutual interest 


SUGGESTIONS AND QUESTIONS 

1 Make a list of some of the great poultry shotvs and exhibitions 
How does a production show differ from a Standard show? 

2 Ha\e a contest among the boys m the FFA m fitting and show 
mg birds for exhibition 
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3 Snge a baby chick and egg show as a class project sometime 
during Apnl or Ma) Local merchants and poultrymen are often 
glad to donate pnzes 

4 "What are the benefits to be den\ed from exhibiung eggs, chicks 
or mature birds? 

5 What dangers are in\ol\ed in showing mature birds^ What 
can be done to a\oid the dangers^ 

6 Visit poultry shows or egg shows held in jour own or nearby 
communities 
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CHAPTER 14 

‘Diseases and ^Parasites 
of Poultry 


OF ALL the domeitic antmals poultry suffers the greatest losses 
from disease The birds generally eat from tlie g;round, and 
many flocks are kept on a small range These conditions favor 
tlie rapid spread of disease and the increase m parasitism Fre 
quenily the losses are great because the disease makes so much 
headway before the flock owner surts to check it Sometimes it 
15 due to the fact that the wrong treatment is used, in which 
case still more damage occurs 

The various diseases are not easy to tell apart because s)'mp* 
toms are similar in many cases This is particularly true of 
respiratory diseases For instance, if nasal discharges, watery 
e)es, sneezing, coughing or other bronchial sj-mptoms are no- 
ticeable It could be laryngoiracheitis coryza infectious bron 
chitis or even Newcastle disease A laboratory examination 
will probably be necessary in order to determine definitely what 
disease is present 

Means for preventing excessive losses from many of the in 
fectious and parasitic diseases are at hand Successful control 
of diseases in poultry is dependent upon an early, correct diag 
nosis Therefore, if disease strikes your flock, find out what the 
disease is and then start control measures immediately \ou 
will find that some diseases do not yield to any treatment, m 
which case it will be necessary to dispose of the flock Other 
diseases respond to treatment, cutting the losses substantially 
or. m some cases reducing the death loss to practically nothing 
But before you can attack a disease intelligently you must know 
definitely v^hat it is 
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Noniiall) a flock o^vTier should expect some deadi loss m the 
laying flock This loss ought not to exceed 10 per cent, Iiou 
ever, and should be more or less scattered tliroughout the year 
^Vlien a bird dies occasionally there is no need for alarm 
When a number of birds show the same symiptoms and mortal 
ity is hea\ier, however, it is time to ha\e a laboratory diagnosis 
niade at once 

IMPORTANCE OF AN ACCURATE DIAGNOSIS 
^Vhen an unusual number of deaths occur in die flock, die 
poultry man must take steps to protect die remaining birds 
The making of an accurate diagnosis is die first step m the con 
trol of any disease 

The making of a correct diagnosis frequendy requires much 
skill and experience It requires a thorough knowledge of the 
nature of diseases m general, a knou ledge of die specific poultry 
diseases and a knowledge of the history, symptoms and the 
postmortem findings of the outbreak under investigation 
Poultrymen must be repeatedly cautioned to submit all of die 
available history about the flock from ivhich die birds are 
t^ken for laboratory specimens Too frequendy the specimens 
submitted for examination do not reveal lesions sufficient in 
number, type, extent or degree of development to warrant niak 
^ng more than a tentative diagnosis The history sliould take 
into consideration sucli dungs as the size of die affected flock, 
die age of die affected birds, die durauon of the trouble m the 
®ock and die rapidity widi which die tiouble had spread 
dirough die pens and from one pen or house to anodier 
The symptoms include the behavior of the affected birds 
"hether they eat or not, vvhedier there are any changes in ap- 
pearance or behavior, how long the affected birds remained 
5ick and whether most of the affected birds die or recov er The 
postmortem examination reveals die changes diat have oc 
curred in the body as a result of the disease The changes fre 

quently are difficult to recognize 

Sometimes a diagnosis may be made by studying the history 
the symptoms alone, but m many cases it is necessary to 
depend also on post mortem examinauon Even autopsy cx 
animation v\ill not always clear up the diagnosis and one needs 
^o resort to microscopic and intricate bacteriological and cliem 
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Poor range conditions The houses are too close together, with no pasture 
ovailable to chicks. Notice the erosion of the soil All of these factors 
spell out conditions favorable for disease development 


ical tests When only a single bird is available, all of the exam 
mations may fail If tlierc are several diseased birds available 
and, particularly, if various stages of the disease are represented 
in them an experienced pathologist can usually make a fairly 
definite diagnosis 

It IS a common experience to find more than one disease m a 
flock at the same time If this fact is not taken into considera 
tion one of the diseases may be overlooked, and the treatment 
or control methods recommended v> ill be likely to fail to clear 
up the difficulty The accuracy of the diagnosis will depend 
largely upon the doctors knowledge of poultry diseases Ex 
penence has shovm tliat a complete history, a careful study of 
symptoms and a thorough post mortem examination are neces 
sary in order to amv e at an accurate diagnosis 

The personal visit to a diagnostic laboratory For diagnosis 
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the most satisfactory results can be obtained by the personal 
visit m ivhich the poultryman brings typically affected live and 
dead specimens to the local \eterinarian or to one of the state 
diagnostic laboratories which have been established in most of 
tlie states In this ^vay a complete, adequate history of the case 
can be obtained The importance of tlie history of die case 
cannot be overemphasized, because in certain instances a diag 
nosis can be based upon the history alone The poultryman 
also has the opportunity to watch die post mortem and physical 
examinations performed on Ins birds and can discuss the case as 
die examinations are being made 

In most cases, a definite diagnosis can be established on the 
basis of the examinations, and recommendations can be made to 
die poultryman for die handling of dns particular condition on 
bis fann There are some cases diat require additional labora 
lory examinations which take more time, but in general these 
are the exception rather dian the rule In most of diese cases, 
bo\ve\er, preliminary control measures can be established on a 
presumptive diagnosis until a definite diagnosis can be made 
In tius ^vay, little or no tune is ivasted in controlling the par 
ticular disease at hand 

Shipping specimens for diagnosis If a personal visit caniiot 
be made to a diagnostic laboratory, it will be necessa^ to ship 
specimens Li\e birds are more satisfactory tlian dead ones for 
disease examination It is important diat a poultryman select 
typically affected birds to be shipped for examination It birds 
colds they should not be shipped by a common earner 
Select two or diree mature birds or one half dozen >ounger 
birds When slnpping live birds the box should be strong 
Sl>.p by express, and prepay die charges Furtlrem.ore, they 
should be shipped so that diey will not arrne on Saturday. 
Sunday, or holidays , , j j r«, i 

In some cases, it might be necessary to ship the dead foul 
Tins IS tmsattslactory. especially m the “ 

mudi decomposition d-Iops in the bird J 

ty«e >vh.ch . _„d^ by 

■ce and sawdust m another metal container These 
returned to the sender after die 
shipments should be made express prepaid The results ot 
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these examinations are usuall> sent to tlie poultryman by mail 
Frequently, however, if the situation w-arrants, he might be 
called by telephone 

As already indicated, a complete history should be written in 
a letter which is attached to die container in which the speci- 
mens are sent to the laboratory Some of die information to be 
supplied IS as follows name and address of die flock owner, 
number of birds in the shipment, age and breed of the birds, 
number of birds in the home flock, number of birds that have 
died since die disease started, length of time the disease has 
been in the flock and effect on egg production or other perform 
ance, the source of the chicks, any symptoms such as droopi 
ness, bronchial disturbances, diarrhea, nervous manifestations, 
and the like, feeds and feeding system used, together widi any 
changes that might Iiave been made recently, type of houses, 
general management of the flock, and any treatment that has 
been given 


SANITATION 

The pnnciples of hygiene, sanitation, and disease prevenuon 
should be understood by everyone who tries to keep animals 
under domestication Sanitation refers to conditions diat pro- 
mote health and prevent disease It not only refers to clean 
liness but to the construction of buildings in such a w'ay as to 
prevent dampness and draft, the construction of feeding and 
watering arrangements so that these are kept free of contamma 
tion, and to the provision for sufficient room m buildings and 
pens for the number of birds kepL 

Good sanitary conditions tend to retard and sometimes to 
prevent the spread of diseases Poor sanitary conditions, on 
the other hand, favor the spread of disease both by devitalizing 
the birds and thus low enng their natural resistance and by pro- 
viding favoiable conditions for the preservation and propaga 
tion of disease germs Sunlight and drying are the two natural 
disinfectants Disease germs thrive best in damp and dark 
places These facts should always be kept in mind as primary 
considerations in a sanitary program 

^Vays of introducing disease mto a flock. All diseases due to 
genus, viruses, or parasites come directly or indirectly from 
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other diseased birds. A good sanitary program begins widi the 
prevention of disease introduction. The disease may be intro- 
duced into a flock in one or more of many ways. The most 

common are as follows: . , j i u 

Through eggs. Since disease may be introduced through 
oggs, they should be obtained from flocks free from disease. 
Pullorum disease and fowl typhoid are tlie common examples. 
It is suspected that this may also be true for souie otlier disrases 
such as Newcastle disease and leucosis. Ep from an « 

flock can spread disease tlirough chicks in the incu ator. 

isoneoftlie dangers of custom hatching. u , 

By clucks. Pullorum disease may be introduced by baby 
thicks. All chicks coming from outside 
brooded separately from chicks originating on le ■ 
demic tremors, bronchitis, and other respiratory tronbte may 
also be introduced by baby chicks as well as in o j 

By adult stock. Mature bWs may ““roduce “ r^mnbrr of 
diseases. A bird may be in the early stages of the disease and 
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not show symptoms until it has been on tlie farm for some time 
or until the birds may have recovered from the disease which 
has left some of them carriers. Hence, newly acquired adult 
stock should be quarantined. 

By human visitors. Visitors may bring disease onto tlie prem- 
ises. This is particularly true if they have handled sick birds on 
another farm the same day. Indiscriminate wandering of vis- 
itors tlirough all pens should not be permitted. Of course, the 
poultryman himself might carry disease from one pen to an- 
other in a similar fashion. 

By animal carriers. Dogs, cats, rats, mice, and wild birds 
have been incriminated in introducing and spreading disease. 
These animals themselves may not be diseased but merely 
carry the disease agents between farms and pens. Hence, the 
control of vermin and exclusion of other animals from the pens 
should be practiced. 

By insects. Mosquitoes and blood-sucking flies may spread 
diseases and other insects may spread parasites. The extent to 
which insects spread disease between farms and pens is not 
known, but the importance of insects as a means of spreading 
disease cannot be ignored. Hence, insect life should be reduced 
as much as possible by mainuining proper saniution on the 
farm. 

Through equipment. Equipment may carry disease-pro- 
ducing agents. This is particularly true of crates returned from 
market. It is best not to use shipping crates for any work 
around the farm. Birds that are known to be sick should not 
be handled in crates that are used for the work about the plant. 

If there is disease on the form, any equipment such as feed- 
ers or waterers should not be moved from one pen to another 
until they have been thoroughly disinfected. 

The regular feed sacks ordinarily do not constitute a danger 
in the spread of disease unless such sacks have been used to carry 
diseased birds or unless the sacks come from a farm rvhich has 
disease, in which case droppings or other filth might adhere to 
the sacks. In any event, danger from this source can be elim- 
inated if the sacks have had proper care. 

Through drinking water. The spread of disease through the 
drinking rvater is often suspected and probably does take place 
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at times Adding a disinfectant to the \\ater is practiced, but its 
real value is questionable The important thing is to provide 
l^’atermg equipment that can be kept clean 


PREVENTION OF DISEASE 


An ounce of prevention is worth a pound of cure ’ In no 
place is this old adage more true than when dealing with dis 
case A good, general understanding of the ways in ivhich dis 
ease is spread, combined with an application of tins knowledge 
is perhaps die best way of pre\ enting disease 
Stock It has been pointed out diat many diseases are intro 
duced dirough eggs, chicks, or mature birds Therefore the 
important item when getting new stock is to be sure diat it 
comes from a clean flock The general stamina and healdi of 
die birds are very important 

Proper housing The stock must be given a chance by being 
properly protected This means good houses So far as disease 
^ concerned, sudden changes of temperature, very low and very 
^iigh temperatures, dampness and drafts are die principal con 
siderations These, however, can be controlled by proper con 


strucuon and management 

^^ges and )'ards Some diseases may persist in die soil for 
considerable periods of time Rotauon of ranges and >-ards is a 
desirable practice Both ranges and yards should have periods 
of tune during which no birds are kept on diem Cropping un 
Used ranges and yards assists in keeping diem safe for birds 
Feeding The birds should be given proper rations in order 
lo enable diem to grow and produce satisfactorily Only fee 
good quality should be used The ration must contain the 
rorrect amounts of the various ingredients m order to provide 
for the requirements of the birds Feeds of poor quality may 
“ntribute to the mortality in tlie flock, especially if they are 
^eficient and produce such conditions as rickets vitamin 
''■deficiency orperosis , , 

''lanagement Any part of tlie management which is not 
“torable might contribute towards losses Overcrowding may 
It in toe picking feather pulling and other forms of can 
■'■balism When disease once gams an entrance tnto an over 
ttowded pen of birds it usually spreads rapidly, and frequently 
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ihc mortality is heavier than is 
ordinarily experienced. 

Cleaning. Some diseases are 
spread through droppings, oth- 
ers through discharges from 
the mouth, nose, and eyes. 
Hence, the food and drink 
may easily become contami- 
nated through the habits of the 
birds. Therefore, the houses, 
feeders, waterers, and other 
equipment should be cleaned 
frequently, especially when dis- 
ease is present. 

Droppings. The dropping 
boards should be screened. 
TJiese, as tvell as the roosts, 
should be scraped frequently. 
When dropping boards are not 
used, that part of the floor 
under die roost sitould be screened. During warm weatlier, the 
dropping boards and roosts should be treated for mites. The 
manure should not be allowed to accumulate on die farm. If it 
must be stored, it should be kept in a shed which will protect 
it from rain and which is vermin- and insect-proof. When 
used on fields, the manure should be spread in a tliin layer and 
should not be applied to land that will be used for birds later. 
- Litter. The litter should be deep and dry. A deep litter is 
more likely to remain dry longer than a shallow one. The wa- 
tering equipment should be such as to keep the litter dry. Lit- 
ter needs to be changed frequently more because it has become 
damp than because it is dirty. 

Vermin control. Since diseases can be introduced and spread 
by animals, wild birds, and insects, keeping these under control 
is extremely important. Hence, a constant fight should be 
waged against rats, mice, lice, and mites. 

Segregation of birds. Young chicks should be brooded at a 
distance from the old stock, and they should be kept separate 
as much as possible. If botli the young and old stock must be 
cared for by the same person, special precautionary measures 
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Proper cleaning of the house will 
help to prevent disease. 



should be exercised when going from one to the other ^Vhen 
new stock is added to the flock or when birds that have been 
a'vay are returned to the farm, they should be quarantined for 
a period of time to make sure that they are not carriers of dis 
ease or infection Unhealtliy birds sliould be removed at any 
time In the early stages of an outbreak of disease, affected 
birds should be removed from the pens and isolated or killed 
It IS very important that a prompt diagnosis of tlie disease be 
obtained in order that proper steps can be taken to control 
the trouble Ordinarily, treating sick birds is not ivortli while 
If a large proportion of the birds become affected, the pens 
should be quarantined The person taking care of such pens 
should again exercise special precautionary measures 
Disposal of dead birds Sanitary disposal of birds tliat die is 
always a problem, particularly where large numbers of poultry 
kept On fcinns where poultry is slaughtered, the blood, 
feathers, and dressing waste create an additional disposal prob 
Likewise, for hatcherymen, eggs tliat fail to hatch require 
disposal 

On many farms, birds tliat die are burned or buried On 
some, the carcasses are tossed onto the manure pile or into the 
P^S pen on otliers, the dead birds are carried to the back pas 
ture or dumped into the ivood lot All of these methods, hoiv 
have certain limitations and objections 
fltirying each bird individually requires considerable time to 
set the carcass deep enough to prevent animals from uncovering 
Furthermore, during a large part of the year the ground 
niay be frozen, making impossible tins method of disposal 
flurning the carcasses is a more sanitary metliod than bury 
and one that can be used in all seasons Its chief disad 
vantage is the difficulty m doing a complete job of burning ev en 
'vith incinerators constructed especially for tlie purpose 
A disposal pit probably is the most practical way to get rid 
of dead birds on most forms Dead birds are dropped down a 
into a covered pit below Not only is considerable labor 
^'ed in the disposal of birds, but Uie metliod is sanitary and 
be used during all seasons No animals can get at the de 
o^ying carcasses No lime or other material is needed to aid 

decomposition . , 

Location of the pit Convenience, distance from the water 
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supply, type o£ soil, and slope 
of the land determine the best 
location for a disposal pit. For 
greatest convenience, the pit 
should be near the door of the 
laying house. While soil is an 
excellent filter, the pit should 
not be near the water supply. 
^ If possible, the pit should be 
^ below the level of the water 
supply and at least 100 feet 
aivay 

Sandy or gravelly soil per- 
subsurface drainage and, 
,n general, is preferred to a 
A poultry disposal pit heaMcr soil Sandy and grav 

clly soils tend to cave badly 
ho\ve\er Shale near the surface of the ground, with gravel 
toward the bottom, isould be ideal and gives some advantage for 
drainage as well as resistance to caving 
The pit should be so placed that prevailing winds will not 
carry odors to the farm house Odors, if not prevented en- 
tirely will be unnoticed if at least 12 inches of dirt is put over 
the pit and if the tile has an airtight cover 
The slope of the land should be considered so that surface 
drainage will not cause the pit to fill with water and water- 
borne soil The dirt over the pit should be higher than the sur- 
rounding area and sloped to provide surface drainage away 
from die pit If the pit is on a slope, a diversion ditch is desir- 
able to prevent water from running into the pit 

Size of the pit Some pits have been too small to accommo 
date the expected loss of birds. With a shallow pit, the rate of 
decomposition is slowed during the winter months The 
deeper the pit, the more rapid is die decomposition Pits usu 
ally become a "catchall’' for all decayable waste on the farm, 
sudi as garbage, poisoned rats, offal from butchering, and eggs 
that fall to hatch Egg shells from the hatchery do not deconi 
pose and would take up too mucli space in the pit Fifty cubic 
feet of disposal space is suggested for each 1,000 birds A pit 


4 feet deep, 4 feet wide, and 4 feet long would provide more 
than this amount of space 

The best pit will be at least three times tlie space required 
It IS impractical to have a pit less tlian 6 feet deep Otherwise, 
the rate of decomposition is too slow during the winter montlis 
Digging IS inconvenient in pits less than 4 or 5 feet wide If it is 
much wider than this, extra supports are needed "Where 
larger pits are desired, tliey should be built from 4 to 5 feet 
Wide and long enough to provide tlie necessary space In “lese 
longer pits, tiles through which to drop the birds may be placed 


every 6 to 8 feet ^ . , 

Construction of the pit Dig a hole from 4 to 6 feet in di 
ameter and from 6 to 10 feet deep Mahe tlie top of the hole 
at least 2 feet wider on all sides and extend this greater di 
ameter for at least 1 foot below the surface of the ground 
This provides a shoulder or ledge to support the cover se 

casing to prevent caving Cover the pit with two ° 

2 inch plank or heavier material, lay die top layer at «S>“ “ 

gles to the Hrst layer Cut a liole in tlie center “ 

place an 8 inch or larger tile over tins (bell end 

ndd from 12 to 18 inches of dirt around the cover, s p g 

provide surface drainage away from die pit n im 

or pail, or a flat board may be used as a fly tight coter for die 


ule 

Properly constructed, a pit should last ^owral years and rare 
should be taken to prevent disappointments ,.„(j.d well 

been obtamed when the cover for the pit baj ov'endedjdl 
Wond tlie edee A wide support like tins Iielps p 
stde walls from cav.ng A cover below r>'0 
the damage to die side walls from freezing and thawing 
Create? permanency will be obtained it ^vi^ a nre 
of concrete Wood if used, should be rr^ted tv i^^a pre^ 
servattve such as carbolmeum or creosote ^ 

for the covers should be strong eriough to p 
through should a truck or tractor be men me 

When the pit IS filled '^en hate used bulldozers 

of ekcavatmg the pit, some POo' ^ j.t 

Dthers suggest the use of dyniiniic S larger 

f'cult. A number of poultrymen suggest the use of larg ^ 
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llian 8 inches in diameter to permit Jiandling incubator refuse 
with a shovel, or to admit turkeys and larger animals. 

DISINFECTION 

The reason for disinfection is the removal or destruction of 
disease genns. The importance of drying as a disinfecting 
agent has already been mentioned. Many disease germs are de- 
stroyed almost immediately when they become dry. Others will 
stand drying for a considerable time, but eventually all will die. 

A preliminary cleaning of the pen and the equipment should 
precede disinfection. No disinfectant will be efficient in the 
presence of dirt and manure. Dirt and manure may not only 
protect disease genus from the disinfectant, but they may 
weaken it so that its genu-killing power is lost. Thorough 
cleaning includes scraping and soaking. Cleaning as well as 
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disinfecting equipment and ino\able parts of tlie house can be 
faalitated by having a tank large enough so that these can be 
immersed 

Disinfectants. Many agents are used for disinfection Some 
times a combination of these agencies is better tlian a single one 
Heat Heat is one of the best disinfectants but seldom can 
be used effectively except witli small pieces of equipment 
Heat applied in tlie form of hot ivater or steam is far more ef 
feca\e tlian dry heat, probably because it is more penetrating 
The hotter tlie water, tlie more eflfective it is 
A large bloivtorch or firegiin has also been used as a source of 
beat. While tlie flame is exceedingly hot, it Ins the disadvan 
tage lliat the heat does not penetrate by merely passing the 
flame over the surface as is usually done and it might not kill 
die germs that lie under bits of dirt or manure There are also 


certain fire risks imolved in Its use 
Chemicals. Chemical disinfectants are most commonly used 
These may be in the form of gases which are used for fumiga 
don or in the fonn of solutions ivhich are washed, sprayed, or 
allowed to soak into the infected surfaces 
Fumigation Fumigation is effecuve only for ^aces that are 
dght enough to hold gas for a reasonable time This means ot 
dumfectmg may be employed in well built buildings, but its 
principal use by poultrymen is for disinfecting incubators 
Formaldehyde gas is commonly used for tins purpose 
Liquid disiiSectants The most effecU^e ^vay of applying 
liquid disinfectants to pens and large pieces of equipment is 
rvith a po^ver or hand spray Small pieces of equipment on 
best disinfected by soaking tliem m a ot Less material is r 
quired and more thorough dismfection is accornphshed by soak 
»ng than when the disinfectant is applied by washing 
Of tlie many disinfectants that might be used, the coa 
products and quicklime are die dieapest and most satisfactory 

lor general poultry farm disinfection 

Dmnfecting the sotL No pn.ct.cal means have been dev ed 
'o remove or k.ll disease produc.ng a^nts m tlm so.l hen 
the range or yard becomes contaminated witli ^ 

of panuttes. one must depend only upon ^^“Vbom 

number and to eventually kiH tliem off i S 

dneBy by sunlight and drying Keeping cl.ickens off such land 



will prevent recontammation Rotation of ranges and yards 
with cropping the land when it is not used by poultry seems to 
assist in the elimination of the disease producing agents 

TYPICAL POULTRY DISE/VSES 
In general the poultryman should not depend upon his own 
diagnosis of a disease condition He should know something 
about tlie more common poultry diseases, however, particularly 
as to their cause, the nature of the disease, general symptoms, 
and treatment and control measures 

Usually diseases are grouped according to tlieir causal agency 
Bacterial diseases Many of the more common diseases of 
fowl are caused by bacteria Bacteria are one-celled, micro 
scopic organisms which occur everywhere in nature Many 
bacteria have been isolated, but only a relatively small number 
cause disease 

PuUorum disease Piillorum disease which is also called 
bacillary white diarrhea is caused by the microorganism Sal 
monella pullorum The germ occurs chiefly m tiie ovanes of 
infected hens and from these oigans it passes into the eggs 
When infected eggs are hatched, the chicks will be infected A 
good many of these chicks die Some of them will survive to 
maturity and so perpetuate the disease When infected chicks 
hatch in the incubato?, the pullorum germs are present not only 
inside their bodies but also on their skin and down After the 
chicks have dried a considerable amount of down and dust is 
circulated through the incubator by the forced-draft ventilating 
system Hence healthy chicks breathe the germ laden air 
and their lungs become infected The infected chicks also dis 
charge large numbers of the organism by way of the droppings 
These infected droppings contaminate the feed, water, and lit 
ter, thus exposing healthy chicks to the disease 

The most serious losses are among chicks less than tivo weeks 
of age The mortality rate will vary considerably Chilling 
appears to be a v ery important factor in determining the extent 
of the losses of young birds 

Symptoms A postmortem examination of the chicks will 
show one or several abscesses in the lungs These abscesses are 
whitish in color and the pus does not run out iv'hen they are 
cut open Similar abscesses will be found m the wall of the 
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birds RECOVERirie MAyC fflTmUE TO HARBOR THE DISEASE 

Life cycle of pullorum 



Normol and affected ovary- Left ovary of hen infected with Bacfenum 
pul/ofum. Notice the irregular appearance of the ova and the lack of 
blood ve&sels in their capsules. Right normal ovary of hen in laying con- 
dition. Notice the plumpness of the ova and the blood vessels in their 
capsules. 

gizzard and in the liver. The wall of the heart may be af- 
fected similarly, and a vshttish, stringy material may cover the 
surface of the heart. 

The infection m the ov’anes interferes somewhat vsith the 
function of that organ, and badly infected birds may drop in 
production As a rule, however, most of the birds appear nor 
mal A post mortem examination of the infected hens usually 
shows decided changes m the ovaries. The egg )olk becomes 
irregular in shape, instead of smooth and round, and some of 
them ma) be discolored Some, also, may be filled writli a 
golden yellow oily matenal 

Treatment and control No method of treatment has been 
shovm to be of an) value. 

Control of the disease must be approached from the stand 
point of the mature birds Tlie breeding flocks must not in 
elude infected, adult birds Fortunately, infected hens can be 
detected by means of the agglutination test, more commonly 
knov\n as die ‘ blood test ” In order to perform this lest, some 
blood of the infected animal and a suspension of die germs 
\>hich cause the disease are needed The germs in the blood of 
infected animals form clumps, and the blood from normal ani- 
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mals does not The diagnosis is based upon whedier this char 
acteristic clumping is obtained 

In die standard or tube test, blood samples are taken and 
sent to a laboratory for the test In this test the birds must be 
handled a second time in order to remove the reactors The 


rapid, whole blood test may be done on the farm Since the 
results are known in a few minutes, the birds may be held until 
It IS known whether they are reactors 
The disease can be eradicated if a persistent program is fol 
lowed All neiv additions to the flock should be tested, and 
ducks should come from ^flocks free from pullorum disease 
Chicks already infected with pullorum disease cannot be cured, 
but the spread to healthy chicks in the incubator may be mark 
^ly reduced by formaldeh)de fumigation 
The routine cleaning and disinfection of brooders, poultry 
houses, and feeding and watering equipment is good insurance 
Against the spread of pullorum disease as ivell as other illnesses 
oE chickens Cleaning up is also an essential part of tlie pul 
lorum disease control program after tlie reactors to the ag 
glutination test have been removed 
^vian tuberculosis Tuberculosis of foivls is a cliromc, in 
leciious disease very similar to tuberculosis in other animals 
It IS caused by a germ wincli is closely related to the tubercle 
bacillus of man and of otlier animals The aMan type idiicli 
attacks birds is somewhat resistant to ordinary disinfectants 
^vian tuberculosis is chronic m nature and is genenill) found 


•ti old birds 

Symptoms Tlie cliaracteristic lesions ot tuberculosis are 
‘ubercles. nodules, or ulcers These are grayish or yelloat 
lumor like swellings found in various organs or parts ot die 
Spdy but most prevalent in tlie liver, spleen, and intestines 
germ rarely produces noticeable clianges in other or^ns 
The hver becomes filled with hard, white lumps or nodu es 
'"■tch may be shelled out easily The “ 

"“dales The intestine usually reveals a number of nodules 
""ached to us walls When tliese are cut open, cav ties open 
■"g into the inside ot die intestine are usually found S ic i 
"Penings are known as ulcers Tlie germs are " ^ 

""led from these ulcers in laige numbers, which make 
^^oppings of such birds \ ery infectious 
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Some birds may show de 
pression for a few da)s and die 
while in good flesh In these 
cases death is usually due to a 
ruptured liver Ordinarily, 
however, emaciation is the out 
standing symptom Lameness 
may also accompany this loss 
of flesh Recovery is rare The 
flock mortality rate is usually 
high, and losses are distributed 
over a period of months 
Treatment and control 
There is no treatment for af 
fected birds The disease must 
be eradicated from the prem 
ises The buildings must be 
thoroughly cleaned and disin 
fccted, and strict sanitary meas- 
ures must be practiced If a 
large number of the flock is 
diseased the entire flock 
should be disposed of If only 
a small number of the birds 
are affected these may be elim 
mated by applying the tuber 
culm lest and removing all re 
actors \ continuous program of culling and vn ceding out of 
infected birds must be followed 

Foivl cholera The microorganism causing fowl cholera is 
called Pasteurella avtada The germ of fowl cholera is a deh 
calc one and lives only a short time outside tlie body of af 
fected birds The germ nia> be present m tlie nasal chambers 
of birds that show no s^-mptoms of disease, hoivever The dis- 
ease IS lughlv infectious for diickcns, ducks, geese, turke)S pi 
gcous pheasants and other caged birds 

Symptoms Fowl cholera has two forms In the acute form, 
the birds die suddenly without significant s>Tnptoms In Urn 
l^pc the genu enters the blood stream and quickly kills the 
biT<U ^ |>osi mortem examination reveals small white areas on 
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Intestine, showing nodules and ul 
cer, from a hen infected with tuber 
culosis 



Cross-section and surface of liver (left and center) and of spleen (right) 
from a hen infected with tuberculosis. 

the liver, liemorrhages on tlie heart and oUier organs, and mu 
coid and bloody intestinal contents. 

The other type is chronic and produces respiratory symptoms. 
Affected birds do not die suddenly, and many may recover. 
The mortality may be large, particularly when complicatiom 
^re present and tiie disease spreads rapidly tlirougi t ie m . 
A post-mortem examination reveals pus in tlie nasal chambers 
and sometimes in tlie air sacs. This form of tlie disease may 

begin with colds. It is accompanied by gasping and by swelli g 

of the head and wattles. , , 

Treatment and control: Treatment isease 

proved successful. RecenUy. however, sulfa drugs. “P^ y 
sulfamerazine, sulfamethazine, and siilfaqumoxa in^ 
reported effective. Dead and ailing birds should be removed 
immediately. Keeping tlie houses warm and “mfOTtahle wiU 
help tlie birfs. Thorough disinfecuoii and sanitary practices 

should be followed. , , «,;i-rrvnrfnn. 

Fowl typhoid. Avian typhoid is caused " 

«m Shigella gailinarum. The organism is not 

readily destroyed by tlie common disinfectants. 

favors the occurrence of the infection. 



Symptoms Droopiness is often the first symptom of fowl 
typhoid The affected bird xs listless, the head is drawn in, 
and tlie wings are allowed to sag The comb and wattles are 
usually pale, the feathers are ruffled, and there is a profuse 
greenish diarrhea The course of the disease is less acute than 
cholera Paleness of the comb, wattles, and membranes is al 
most constant The liver is enlarged, dark in color, and often 
possesses a characteristic greenish hue Other organs such as 
the li\er, spleen, heart, and ovary may also be involved A 
low grade inflammation of tlie intestinal lining is usually pres 
ent, and the intestinal contents are slimy and yellowish 
Treatment and control Treatment is generally unsatisfac 
tory Vaccination has sometimes been practiced Strict sani 
tation, however, constitutes the most effective means in con 
trolling the disease 

Infectious coryza Infectious coryza, or a type of head cold 
m birds, is caused by the organism Hemophilus galUnarum 
Symptoms The symptoms are a roupy head, swollen wat 
ties, a nasal discharge with an offensive odor, gasping, 'and 
sneezing Sometimes canker like lesions occur m the mouili 
of the birds 

Treatment The use of 0 5 per cent sulfathiazole m tlie 
mash for four or fi\e days has been found helpful by some 
poultrymen It is important to keep the flock comfortable and 
eating A program of disinfection and thorough cleaning of 
the premises should also be followed 
Virus diseases Viruses are disease inducing agents which 
pass through laboratory filters fine enough to hold back the 
ordinary type of bacteria Since they are ultramicroscopic, 
their existence is shown by the ability to reproduce disease 
when introducing them into the body of the animal Viruses 
produce some of the most important poultry diseases, which are 
listed below 

Fowl pox Fowl pox, sometimes called chicken pox, is caused 
by a \iriis Chickens and turkeys are attacked by the same 
agent Pigeons are affected with pox, but tJie causatuc agent 
IS not identical with that affecting chickens 

Symptoms Scabs appear on the comb, wattles, and face, and 
cankers appear m the mouth The scabs may msolvc the eye 
lids and cause them to swell producing a roiiplAe condition 
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Scab formation caused by fowl 
pox. 


Ti»e opening of the tvindpipe 
may also become plugged. The 
disease usually causes a marked 
decrease in egg production, 
and many birds may die. 

Control: Affected birds 

should be isolated and care 
taken not to spread the disease 
to unaffected pens- Unaffected 
birds should be vaccinated. 
Fowl-pox vaccine is likely to 
throw the laying birds out of 
production and to cause some 
mortality. Pigeon-pox vaccine 
will not materially affect egg 
production or harm the birds. 
Therefore, laying liens should 
be vaccinated with pigeon-pox vaccine, and die immature birds 
should be vaccinated ivith fowl-pox vaccine. Pigeon-pox vac- 
cine gives only a temporary immunity: the fowl-pox vaccine 
gives lifetime immunity, , . • i 

Prevention: If fowl pox has been on the farm or is m the 
neighborhood, vaccination is the best prevention. The grow- 
ing pullets should be vaccinated widi a good fowl-pox vaccine. 
The vaccine is usually applied eitlier by die feather-follicle or , 
the Stick metliod. , , , 

In the feadier-follicle niediod, a few featliers are removed 
from the leg and die vaccine is applied wuh a camel s-hair 
•’rush. In die stick method, a sharp-pointed knife or needle 
is dipped into the vaccine and the iving ive is puncture 
This breaks the skin and introduces die vaccine. .j i „ . 

Infectious bronchitis. Infectious bronchius “ 

'■irus. Aldiough die disease is more serious in it y 

appear as a mild disease in adults. recoier g . 

dUpse may become carriers. Recovery from the disease results 

'"StomI; The affected birds ^p. The m^rnay be 

accompanied by a rustling or gurgling noise iar\nco- 

No blood is toLd in die windpipe r in the 7oifcr 
tracheitis. A yellowisli mucous may be found 
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part of tlie windpipe, tlie bronchi, or air sacs In lading birds, 
egg production may be greatly reduced 
Treatment and control Treatment of tlie disease is not ef 
fecti\e It can be eradicated from the farm by remo\al of all 
birds and proper cleaning of the premises If removal of the 
birds IS impossible, strict quarantine is necessary 

Infectious laryngotracheitis Infectious laryngotracheitis is 
caused by a virus Birds may be affected at any time during 
their life Laryngotracheitis is more likely to be found in older 
chickens, w hile infectious bronchitis is commonly seen in y oung 
birds Birds recovering from the disease may become carriers 
and perpetuate the disease on the farm 

Symptoms In the chicks, the eyes discharge watery ma 
tenal vshich moistens tlie adjacent down This gives the im 
pression that the chicks have a cold The eyelids may swell 
The birds are inactive, do not eat, and seek ilie warmer parts 
of the brooder In the acute form an ouisianding symptom is 
a gasping for breath The gasping may be accompanied by a 
rattling noise or wheezing made by the mucous in the windpipe 
The birds will cough and often spit blood The windpipe may 
become nearly filled with a chcesehke or a reddish black ma 
tenal 

Treatment and control Treatment has not proven very 
satisfactory If the disease appears among baby chicks and the 
number of chicks is not too latge, destruction of the whole 
group IS recommended This should then be followed by tJior 
ough cleaning and disinfection In the case of the older birds, 
vaccination can be practiced 

Newcastle disease Newcastle disease, or pneumoencepha 
Iitis IS caused by a virus This disease, as found in many parts 
of the world causes a very high mortality In the United States, 
howev er, the mortality is not so greau 

Symptoms In young chicks, sneezing, coughing, and gasp- 
ing appears suddenly and spreads rapidly The respiratory 
symptoms may last for a number of days Nervous symptoms 
may occur with or after the respiratory symptoms These take 
tlie form of a slow tremor of the head, bending and twisting of 
head and neck either betvs een the legs or ov er tlie back, circling, 
walking backwards, or complete or parual paralysis Some 
times there are no nervous symptoms, and usually only a small 
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percentage of the chicks are affected Afortality is likely to be 
high, ranging from 20 to 90 per cent 

In grooving chickens the symptoms are mild and are often 
overlooked Nervous symptoms are usually absent, and mor- 
tality IS very low, hence, tlie disease may be unnoticed by the 
poultryman 

In adult birds respiratory symptoms are severe Cougliing, 
rattling, and gasping are typical There is no nasal discharge 
Nervous symptoms are infrequent and often absent The 
symptoms usually last for from 7 to 12 days Feed consump 
tion drops sharply, and tliere occurs a sudden drop in egg pro 
duction to practically no eggs Normal egg production may 
not be reached again until three to six weeks after respiratory 
symptoms have ceased Many thin and soft shelled eggs are 


laid during this time 

Treatment and control No curative agent is knoivn The 
disease can be controlled by vaccination, however Segregation 
3nd quarantining of affected birds will help to prevent its 
spread Besides this, cleaning, sanitation, and the usual meas 
ures of prevention of diseases should be practiced 
epidemic tremors Epidemic tremors is caused by a virus 
It IS a disease affecting the nervous system of chickens, resulting 
in a distinct and rapid tremor of tlie Jiead, neck, arid, in some 
cases, the tail There is usually also an ataxia, or difficulty m 
'talking The first symptoms, usually occurring m 2i/6 to 4 
Weeks, are constant trembling and difficulty in walking The 
condition becomes more pronounced when the clucU are han 
died The difficulty in walking, in many cases, develops before 
any signs of trembling, hence, the owner may dunk diat the 
chicks are affected with rickets The chicks that have an ataxia 
are handicapped m moving around In later stages this causes 
paralysis of the legs, and the bird can move only by 
legs and flapping fts wings Tins swge of the disease imght ap 
pear similar to fowl paral)sis 

The exact metltod of transmission is still unknown The 
diagnosis of this disease must be made upon 
clmical symptoms and tlie microscopic lesions found 
bran or spinal cord 

Fhere is no treatment known uiac is / 
control or prevention of epidemic tremors 
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A bird tn the advanced stage of fowl paralysis 


Avian leucosis Avian leucosis, also known as fowl paralysis, 
range paralysis, lymphomatosis and neurolymphomatosis, is 
caused by a virus It manifests itself in different forms, and it 
may be due to the same, or different viruses 

Symptoms Symptoms may appear after the birds are six to 
eight weeks o£ age The first symptoms are usually mco ordi 
nation of the muscles of one or both legs The legs become 
partially or completely paralyzed Occasionally, the wing^ and 
neck also become paralyzed The large nerves leading to the 
affected legs or wings may be enlarged and yellowish gray m 
stead of the normal whitish gray color This is the paralysis 
form of the disease 

The visceral form is sometimes called the ‘ big liver disease 
The liver and spleen are usually several times the natural size 
The liver is mottled and sometimes has tumor like nodules 

The blindness form sometimes called intis, first begins with 
a bleaching of the eye ring The outline of tlie pupil becomes 
ragged The size of the pupil is gradually decreased and may 
finally become completely obliterated This condition is also 
referred to as gray eyes in birds 

The leukemic form of the disease affects chiefly the blood, an 
examination of which generally reveals the presence of an un 
usually large number of white blood cells These white blood 
cells also infiltrate tlie nerves and other body ussues 
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Another form of the disease 
is osteopetrosis, or marble 
bone. 

Control: There is no treat- 
ment for affected birds. They 
rarely recover and should be 
removed from tlie flock. Con- 
stant culling should be prac- 
ticed. 

Since it is believed that 
chickens become infected when 
quite young, early contact of 
young birds with older birds 
should be avoided. Young 
stock should be raised sepa- 
rately from old stock and as 
far away from them as possible 
^«th as little connection as is 
possible between tlie two 
flocks. 



Bird offected with osteopetrosis, or 
morble bone, a form of the avian 
leucosis complex. 


5CkS. . ^. . 

Resistance to the disease may be increased by breeding. This 
offers one o£ die best mediods of control of die disease. 

In many flocks where tliis disease is causi^ 
eidiosis and tapeworms are also present. le p 
weaken the birds' natural resistance and when controlled will 
help towards combating leucosis as well as y 

Blue comb. Blue comb, also known ^ pullets ^ 

disease, unknown disease, or contagious iiidigest.on, « probably 
caused by a virus. When diis disease was ,^“^Veen 
diought that eating of new wheat was its cause. This has been 

found m puUds on.y but 
lings or old birds as well. Most of the 
newly housed pullets, however, about die time w p 

lion beffins to tret heavy 3nd during hot 'vca 

. Symp^to^ ®The bTrds iook droopy and - 

nig. Their combs turn purple or blue. 

quickly. A very characteristic ai''"P‘'?'!V shriiel- 

appearance of die on die br^c. P ^ 

Li‘o?a« dm^pins^ •->'» "“P 
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IS frequently dilated Hemorrhages m die h\er and inflamma 
tion and enlargement of the kidneys may be found 

Treatment Prompt action uill avoid mucli of the loss 
which would otherwise occur Two treatments which have 
been found successful are the feeding of muriate of potash and 
molasses In the first treatment, put ^ per cent of muriate of 
potash (about a tablespoonful) in each gaWon of water Do 
this for four days, then stop using it m die drinking water 
Begin putting the same drug, muriate of potash, in the feed at 
the rate of li^ pounds to each 100 pounds of feed Keep diis 
up for ten days The molasses treatment can be used in various 
vsrays One recommendation is to thoroughly mix a pint of 
molasses per gallon of drinking water for one day Follow this 
by feeding the following mash mixture for four days drree or 
four times daily 40 pounds of bran, 40 pounds of ground oats, 
and 20 pounds of molasses, mixed with enough water to make 
a crumbly mash 

Protozoan diseases Protozoa are small, one<eIIed organ 
isms, the smallest and simplest m the animal kingdom Only 
a few are the cause of diseases m poultry Some of these are 
V ety important economically, how ever The ouutandmg exam, 
pies of protozoan diseases are coccidiosis and blackhead 
Cccadiosis Coccidiosis is caused by coccidia, minute para 
sites that live m the cells that line the iniesimal tract The 
organisms destroy these cells and cause inflammation of the m 
testines 

There are at least eight different kinds, or species, of coccidial 
organisms The oocysts from these organisms which are micro- 
scopic in size, are passed to the outside in the droppings of the 
birds If the weather is warm and if sufficient moisture and air 
are present, four cigar shaped spores are formed in each oocyst 
This takes from one to two days The sporulated oocysts, when 
eaten by the birds, can produce infection in the intestinal Im 
ing The organisms are picked up from the ground or from 
the feed, the litter, or the drinking water 

Inside the intestinal cells, tremendous multiplication of the 
organisms takes place This increase m numbers is accompa 
Died by sudden severe damage to the intesunes, such as bleed 
ing, stripping off of the mtesunal lining, or thickening of the 
intesunes IE the bird survives this stage, she in turn discharges 
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usually witliin a uec^, millions 
of obc>sts in her droppings, 
dicrefore ser\ ing as a source of 
infeaion for otlier chickens; 
and thus the c)cle goes on. 

There are ttvo general types 
of coccidial infections: the ce- 
cal, or bloody, t>pe, and the 
intestinal, or chronic, t)pe. 

Cecal coccidiosis. Cecal, 
bloody, or acute coccidiosb is 
caused by Ettneria tenella and 
usually occurs in >oung chicks 
up to three months of age. 
TTie coccidia which cause the 
cecal t^-pe work entirely in the 
blind gut or ceca near the lower end of the intestinal tract. If 
one opens a dead bird, he will find the ceca filled with blood. 
This internal hemorrhage is the immediate cause of death. The 
blood passes out of the ceca and is esidenced in the bright red, 
bloody droppings. 

The affected birds are depressed and become quite pale and 
weak. The feathering is usuaUy rough- Mortality may be 
high. 

Intestinal coccidiosis. Intestinal, duodenal, or chronic coc- 
cidiosis caused by Eimeua necatnx usually attacks birds older 
than three months of age. The iniesunal forms of coeddia do 
their work mostly in the upper end of the small intestine. 
There are no marked bloody discharges, but there is a diarrhea 
with bloodstained mucous. The bird becomes progressively 
weaker and thinner, and fiaaUy dies. The outside of the in- 
testines w^ be peppered with round, white, pinhead sized 
spots. Mixed among these are small, reddish spots due to tiny 
hemorrhages. The intestine itself is distended like a sausage 
and tremendously thickened. 

Other types^ of cocadiosis. A severe diarrhea that may be 
blood ringed is product by Eimeria maxima, which does its 
da mag e to the small intestines. Eimeria brunetti causes a 
sloughing off and alteration of the intestinal lining of both 
young and old birds. Eimeria acervulina infests the intestines 



A chick affected with cecol coedd- 
lasis. 
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of older birds and produces 
white streaks across the lining 
of the upper part of the gut. 
Eimena mitis is known to 
cause a diarrhea. Eimeria 
praecox and Eimeria hagani 
do little recognizable damage. 

^ Control: In controlling the 
disease, it must be understood 
that the coccidia are usually 
present but that the trouble is 
caused by massive concentra* 
tions of the organisms. Keep- 
ing the surroundings dry pre- 
vents the rapid multiplication 
of the organisms. Cleaning 
out tile droppings and littei 
also will remove most of the or- 
ganisms, The more crowded 
the chickens are, the quicker 
tile coccidia multiply and the 
better the chances of the birds 



ir-< 


consuming large numbers of 
the organisms. 


Normal ceca (left); ceca of chick af- 
fected with cocctdiosis (right). The 
oUected cecum has been opened 
showing the dark, bloody contents. 

The best preventives of coccidiosis are dryness under foot, 
sunshine, and freedom from crowding. 

Treatment: Medication will aid in the control of coccidiosis. 
It will not cure infected birds but will only prevent an out- 
ureak from becoming iiioie severe. Medication ivithout sani- 
tation ivill have little beneficial effect. 

Flowers of sulfur, ground sulfur, and sulfa drugs can be used 
as an aid in controlling coccidiosis. It is essential, however, 
that an accurate diagnosis of the infection be made before niedi- 
cating the birds. 

Five pounds of sulfur in 95 pounds of feed will prevent in- 
tvetion but will not cure birds infected with bloody cecal coc- 
cidiosis {Eimeria tenella) or with Eimeria nccatrix. Do not 
feed sulfur for more than two weeks. Increase the vitamiu-D 
content four times normal to prevent rickets if Uic birds are 
uiclooi-s. No extra precautions need be taken if the birds arc 
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outdoors and exposed to sun- 
light. Clean up the house or 
move the birds to another 
range, and then stop the sulfur 
feeding. None of the other 
types of coccidiosis are helped 
by sulfur. 

The sulfa drugs tvhich have 
given the best practical results 
are sulfaguanidine, sulfameth- 
azine, sulfamerazine, and sulfa- 
quinoxaline. These drugs are 
usually given by the so called 
intermittent treatments. This 
means giving the birds the 
drugs either in feed or water 
for one or more days as soon as 
the trouble is discovered, then skipping a certain number of 
days during which the regular mash and clear water are pro- 
vided. This is followed by a second treatment and then a third 
treatment if necessary. Sulfaquinoxaline fed continuously in 
the feed at a low concentration is also effective in the control of 
cecal and intestinal coccidiosis. 

Blackhead, Blackhead is caused by microscopic protozoan 
organisms called Hislomonas tneleagridis. It is primarily a 
disease of turkeys, but other fowls are sometimes affected. The 
disease affects the liver, and the most noticeable symptom is an 
enlarged liver covered with sunken, ulcerated areas. The ceca 
arc also involved, becoming enlarged, inflamed, and filled with 
a cheesy, corelike mass. Blood is frequently found in the 
core. 

Control: No satisfactory medical treatment has been found 
for this disease. The best method of prevention and control is 
the employment of strict measures of sanitation and hygiene in 
which young turkeys are kept away from older birds and both 
are kept entirely away from chickens. Phenothiazinc has 
proved effective by controlling the cecal worm which is the in- 
termediate host of the blackhead organism. Enheptin has been 
reported of promising value in reducing the disease. 

Fungus diseases. Molds or fungi are low fonns of plants. A 
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few are capable of producing disease in poultry Examples of 
such are favus, aspergillosis, and thrush 
Internal parasites. Poultry are susceptible to infestauon by 
a large number of internal parasites Very few flocks are en 
tirely free from them The damage done is botli direct and 
indirect The symptoms of worm infestation vary, but are usu 
ally not definite enough for accurate diagnosis ivorm mfesta 
tion IS usually accompanied by stunted growth, emaciation, 
'weakness, or death, and by lowered production 
There are tivo principle types of internal parasites of poultry, 
namely the tapeworms and die roundworms 

T'apcioorms Tapeworms may be very tiny or up to as much 
as 5 inches m lengdi The smaller types are commonly called 
tnicroscopic or semimicroscopic, although they might be seen 
when washed free from die intestinal contents Tapeworms 
attach their heads to the tissues of the intestinal lining For 
this reason they are hard to dislodge The wrorms consist of a 
number of segments, and those farthest from the head are con 
tmually breaking off and passing out with the droppings 
These segments are filled with eggs Tapeworm eggs cannot 
produce new worms when they are eaten by anotJier animal 
All tapeworms must have two hosts m order to complete their 
life cycle The intermediate hosts of the chicken tapeworms 
3re not always known, but it is known that certain flies, slugs, 
snails, and beetles serve for some of them and no doubt others 
exist. The tapeworm eggs in the droppings, when eaten by the 
appropriate intermediate host, hatch into dormant forms which 
eventually mil die unless the slug, beetle, or whatever the inter 
mediate host may be is eaten by a chicken In tins case, tlie , 
dormant form escapes when the intermediate host is digested 
and immediately develops into a tapeworm 
Control Treatment has not been entirely successful because 
die head of the tapeworm is usually buried in tlie wall of the 
intestines where it is practically impossible for any drug to 
reach It Some flocks may be helped by tapeworm remedies, 
frut complete control is not possible 
The best solution of the tapeworm problem is prevention 
This begins witli rigid culling of the flock, followed by sanita- 
tion and healthy management practices Control or chmim- 
tion of intermediate hosts is also helpful 
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life cycle of poultry tapeworm 

Roundworms Round\\orms (nemaiodes) are elongated, 
cylindrical, unscgmenicd worms varying greatly in sue and m 
location in Uic body o£ tlic fowl They are usually grayish 
white m color 

The large roundworm, Ascertdta lineata, is the most com 
mon It vanes from 1 to 3 inches in Icngtli and is easily seen in 
the intestines where it is found unattaclicd The female worm 
deposits eggs which arc passed out witli the droppings These 
eggs microscopic in size, remain in die soil or pens until proper 
moisture and temperature conditions favor tlieir development. 
The eggs are so numerous Uiat Uic food and drink of the birds 
become easily contaminated When tlie developed egg is swal 
lowed and reaches tlic intestinal tract, the egg capsule is lost, 
and an immature worm, winch eventually grows into an adult, 
IS released An intermediate host is not necessary for tlie spread 
of this parasite lictwccn birds. 

Control Nicotine IS the most effective drug It can be fed 
in the fonu of 2 per cent lohicco dust m tlic mash or each 
bird may be given a pellet containing the nicoiinc If fed in 
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Ufe cycle of large roundworm and of cecum worm of poultry. 


the mash, it should be fed for about a week: die birds are then 
flushed with epsoin salts. Tliis will kill the tvorms but not die 
Worm eggs. Therefore, the house should be cleaned and after 
three tveeks the treatment repeated. The practice of sanitary 
Pleasures ^vill help in die control of die ivorms. 

Other roundworms. Other forms of roundworms are present 
chickens but are not as common as the large roundivorm. 
They are cecal ivorms, capillaria worms, gizzard ■worms, stomacli 
'^'orms, eye ivorms, and gapeworms. 

External parasites. Many kinds and varieties of external 
parasites are knoivn to infest poultry. These include lice, 
t'^hes, ticks, fleas, and bedbugs. 

While the losses by lice and mites are not ahvays apparent, 
the discomfort and the loss of blood they cause loiver the pro- 
duction of a flock and probably predispose the fowls to poultry 
diseases. The control of lice and mites is a practical iv'ay to 
help increase the needed high production. 

Eice. Seven kinds of lice are common on chickens, but usu- 
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The ihoft, or common, louse. 

ally only three of liiese — the head louse, the body louse, and the 
shaft louse — are of major importance. These names are ap 
plied to the varieties according to where they are found. These 
parasites are readily seen with the naked eye. They may be 
found moving rapidly about by examining Uie skin over the 
breast and under the wings. Eggs are deposited in clusters at 
the base of the feathers, usually around tlie venL They hatch 
in a few days under nonnal conditions. The young are almost 
uhiie when first hatched but darken in color later. The adult 
stage is reached m about 17 to 20 days after hatching. Lice Use 
permanently on the chickens except when they migrate from 
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one bird to another Usually tliey do not h\e longer tlian one 
or two days off the birds It is therefore unnecessary to con 
sider tile litter, tlie nest material or the house Lice are acci 
dental in these places All birds in a flock are likely to be lousy 
if one or two are infested 

Control Nicotine sulfate is tlie most convenient material 
for tlie control of lice in large flocks because it can be applied 
quickly and does not require handling individual fowls The 
nicotine sulfate is applied to tlie top surface of tlie roosts a half 
hour before the flock goes to roost Heat from the bodies of 
the birds \aporizes the material which rises tlirough the feathers 
Nicotine sulfate is applied undiluted with an oilcan, a brush, 
or the applicator top ivliich comes with some sizes of containers 
Only a narrow line of material is needed on each roost The 
conienience of nicotine sulfate outweighs tlie tivo minor ob 
jections to its use namely, tliat all head lice may not be killed 
because they are usually on the head and neck and are some 
■'vhat removed from the source of die fumes, and some birds 
niay not occupy tlie roosts the nights the treatment is made 
Periodic treatments determined by inspection of the birds, 
^vill keep lice under practical control, howe\er 

Sodium fluoride is a good louse killer for small flocks or if 
^he Iiandhng of individual birds is not objectionable It is a 
poisonous poivder and should be used carefully Poultry can 
be treated with sodium fluoride by dusting or by the sonralled 
ptnch method In die dusting raediod die powder can be di 
luted With two parts of flour or sulfur The dust is applied 
"^ith a shaker while a helper holds the bird The feathers 
should be raised so that the dust will reach the skin It sliould 
be put on lightly, for heavy deposits are unnecessary and might 
be injurious” The birds should be dusted over a pan or tray 
so that the wasted dust can be recovered Dusting sliould be 
done out of doors or in a large room away from the pen in 
'diich the birds are kept If dusting is done indoors, die opcr 
3ior should wear a respirator or a piece of damp clodi over die 
^outh and nostrils , . 

The pinch metliod has the advantage of using less material, 
requiring die work of only one person, and producing less dust 
to be inhaled The bird is held m one hand w idi its wings o\ er 
»s back and small pinches of sodium fluondc arc applied 

aOl 




''^ 0 / 


C/: 



among ihe featiiers next to the 
skin as follows: two along the 
back, one on the neck, one on 
the head, one on the breast, 
one below tire vent, one on 
each side, one on the tail, and 
one on the underside of each 
spread rving. 

Blue ointment is effective 
for the control of chicken lice, 
but it also requires handling 
of individual birds. The oint- 
ment as purchased is mixed 
with tv\'o parts of Vaseline, and 
'1^*1 ^ sized lump is applied on 

i^i the areas under the vent and 

nnder the wings. The mate- 
rial must be placed on the 
skin. It remains effectiv e long 
enough to kill lice that hatch 
several days after treatment. 

Mites. Many kinds of mites 
infest foultry, but only four of 
these are common. They are 
die common chicken mite, the feather mite (or northern fov>l 
mite), the depluming mite, and the scaly-leg mite. Of these 
four, the common red chicken mite is the one that most fre- 
quently injures Hocks. 

The common red chicken mite is a blood-sucking pest that 
lives and reproduces m cracks and other protected places in 
roosts, nest boxes, stalls, and ceilings, coming out only at night 
to attack its host. Few of tliem' will be found on birds in the 
daytime. The adult mites are about the size of a pinhead 
and are bright red after they have fed. This mite is con- 
trolled by treating its dayu'me hiding places. The roosts, roost 
supports, nest boxes, and adjacent parts of walls, window sills, 
casings, and floors are dien painted with carbolineum, crude 
petroleum, or creosote oil. Care must be exercised in handling 
these materials since they are somewhat caustic. The birds 


Ctnnaj futeie Firraen of As>en«a 

Hand dusting, as demonstrated by 
this FFA member, is a practical 
method of parasite control for own- 
ers of small poultry flocks. 
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The common chicken mite. At (eft, before feeding; at right, when fully 
engorged. 


should not be returned to the treated liouses until at least a few 
days after treatment. 

The feather mite, or northern fowl mite, resembles the com- 
nion chicken mite, but it is slightly smaller and more active. 
It can be distinguished by its habit of living continually on the 
fowls and by dirty plumage of the bird it attacks. In heavy 
infestations it may be seen running over eggs in the nests. Be- 
cause it stays on tlie birds, both fowls and house must be treated. 
The mites on the fowls can be killed by dusting them thor- 
oughly with fine sulfur. The house can be treated die same as 
^or the common chicken mites. 

The depluming mite lives in the follicles of the b^es of 
feathers and sets up a severe irritation that incites the birds to 
pick at the plumage, dins causing many feadiers to fall off or to 
break. The mite is barely visible to die naked eye, but its 
presence can be determined by die crusts of exudates winch 
form about the bases of feathers on infested birds. Thorough 
dipping in a sulfur badt is dte only dependable tvay to control 
die depluming mite. The dip is prepared by adding two 
ounces of fine sulfur and 1/ ounce of laundiy soap to each gal- 
lon of tepid tvater. The "fowl should be immersed tvrd. tts 
Wings over its back, and the feadiers rulficd so that the dtp will 
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reach the entire surface of the 
skin. The head should be 
ducked two or three times. 

The scaly-Ieg mite is related 
to the depluming mite. He 
lives under the scales of the 
legs and feet and causes an un- 
sightly condition and some- 
times permanent deformity or 
loss of the tips of the toes. For 
the control of these mites, the 
legs of infected birds should be 
dipped in crude petroleum, 
taking care not to immerse 
them above the hocks or to get 
oil on the feathers. If many 
scales remain after a month, a 
second dipping is needed. 

Nutritional diseases. The 
fact must be kept in mind that 
certain abnormal conditions are the result not of specific organ- 
isms but of a lack of some constituent of the diet. Since the 
results of these deficiencies produce conditions in the birds 
which appear similar to the conditions caused by'tnie diseases, 
they are referred to as nutritional deficiency diseases. The 
more common of these conditions are described in the chapter 
dealing with feed nutrients (Chapter 6). 

MISCELLANEOUS CONDITIONS CAUSING LOSSES 

Most of the losses can be attributed to disease. There are 
other losses attributable to conditions which are not disease, 
however, but in tlie case of some of the losses they are frequently 
looked upon as disease. 

ISumblcfooL Bumblefoot is an abscess formation in tlie re- 
gion of the foot pad or between the toes. Poor roosting fa- 
cilities and unsuitable floors and yards cause die condition. 
Suitable roosts without sharp edges, plenty of litter, and runs 
not too hard on the birds’ feet should be provided. Individual 
treatments consist of opening Uic abscess on its upper side 
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Scaly leg. The drawing at the left 
shows an infested leg, and that on 
the right, a normal leg. 



reach the entire surfoce of the 
skin The head should be 
ducked two or three times 
The scaly leg mite is related 
to the depluming mite He 
Ii\es under the scales of the 
legs and feet and causes an un 
sightly condition and some 
times permanent deformity or 
loss of the tips of the toes For 
the control of these mites, the 
legs of infected birds should be 
dipped in crude petroleum, 
taking care not to immerse 
them abo\e the hocks or to get 
oil on the feathers If many 
scales remain after a month, a 
second dipping is needed 
Nuintional diseases The 
fact must be kept m mind that 
certain abnormal conditions are the result not of speafic organ 
isms but of a lack of some constituent of the diet. Since the 
results of these deficiencies produce conditions in the birds 
which appear similar to the conditioru caused by true diseases, 
Uicy are referred to as nutritional deficiency diseases The 
more common of iliese conditions are described m the chapter 
dealing with feed nutnents (Chapter 6) 




Scaly leg The drawing at the left 
shows an infested leg, and that on 
the right, a normal leg 


^^ISCELL\NEOUS CONDITIONS CAUSING LOSSES 

Most of ilie losses can be attributed to disease There are 
other losses attributable to conditions which arc not disease, 
hoi\c\cr. but in Uiccase of some of tiie losses tlieyare frequently 
looked upon as disease 

Bumblcfoou Bumblcfoot is an abscess fomiauon m the re- 
gion of the foot pad or between the toes Poor roosting fa 
ctliucs and unsuitable floors and )'ards cause the condition 
Suitable roosts wiiliout slurp edges, plenty of litter, and runs 
not too hard on Utc birds feet should be protidcd Individual 
ircaimcms consist of opening the abscess on its upper side 
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Poisonous substances. Cases of poisoning are not very com 
mon, but the fowls frequently have access to poisonous sub 
stances Most of the drugs and chemicals which are likely to 
cause harm belong to the so-called ‘mineral poisons ” Ordi 
nanly foivls have access to them only as a result of accident or 
carelessness Some of these are arsenic from poisons and spray 
materials, copper sulfate, lead from paint, mercuric ointment, 
and nicotine sulfate An excessive amount of salt is toxic, but 
the amount to produce harmful results is very much higher 
than IS ordinarily recommended 

DIAGNOSIS OF DISEASE 

As previously indicated, it is important to get an accurate 
diagnosis of a disease m order to inaugurate proper control 
measures The diagnosis should be made by a competent per 
son, but the layman can be bmihar with some of the diagnostic 
symptoms 

External symptoms Characteristic appearance or function 
mg of parts of the body as one looks at the bird will help to 
diagnose a condition The more common external symptoms 
of diseases are indicated m Table 72 

Internal symptoms Some of the organs of the body are also 
affected by disease These frequently produce characteristic 
appearances The more common of the internal symptoms, as 
revealed by autopsy examination, are given in Table 73 

Both external and mtemal symptoms o£ disease should be 
used as guides toward the final diagnosis Where a specific 
organism is involved, its isolation is the final answer in deter 
mining the disease 

CONTROLLING DISEASE 

In the control of disease treatment, when possible, is neces 
sary However, prevention is also necessary 

Treatment of disease The small value of the bird usually 
makes individual treatment impractical For certain diseases 
and conditions, however. Hock or mass treatment is possible 
Some of tlie medications or materials useful for controlling 
poultry diseases are indicated m Table 74 The table indicates 
tlie materials recommended and die conditions for which they 
should be used For details of application, consult the discus 
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TABLE 72. Diagnosis of Diseases by External Symptoms 


Trouble Found Here 

CoNomoN 

Disease Ivdicated 

Comb 

fPurple or deep red 
iPale 

^Blister or scabs 

Cholera, poisoning, blue comb 
Parasites, typhoid, tuberculosis 
Fowl pox 

Wattles 

( Swollen 

1 Blisters or scabs 

Infectious coryza, cholera 

Fowl pox 

E>es 

Eyes and nostnk 

“Gray-eyes,” blindness 
Dischai^e 

Leucosis 

Colds, roup, coryza, laryngo- 
trachcitis, vitamin-A deficiency 

Head 

Tremors 

Nesvcastlc disease, epidemic 
tremors 

Crop 

Distended 

Crop bound 

Wings 

Droopy 

Parasites, cocadiosis, \itamin-A 
deficiency 

Legs 

fParalysis or difficulty in 
walking 

^Curled toes 

Injury, buroblefoot, rickets, 
perosis, leucosis, tapenomu, 
coccidiosis, Ne>% castle disease, 
epidemic tremors 

Riboflavin deficiency 

Feathers 

rUnthnfty 

^ Falling out or missing 

Worms, lice, mites, folic-aud 
deficiency 

Feather pulling, feather mite 

Diarrhea 

fGreen 

J White 

I Foamy 
^Bloody 

Typhoid 

Pullorum 

Slue comb 

Coccidiosis, cholera 

Ecspiration 

Difficult (gasping, sneez- 
ing or coughing) 

Infccuous bronchitis, gapes, in- 
fectious laryngotraclieius. Sew- 
castle disease, ciiolcra 

Weight 

Light, emaciated 

Parasites, chrome coccidiosis, 
leucosis, tuberculosis 


sion dcahngAvith the particular disease, pamsiic, or practice in- 
'ol\ed. 

Vaccinations. In the control of some poultry diseases, \ac* 
cination is suggested as a treatment. Such diseases are as foN 
fowl pox, fowl typhoid, infectious lar>ngoiracheiti5. New- 

‘^lle disease. ii ■ 

lilood testing. In the case of pullorum disease, blowl testing 
to remove reactors is tlie suggested mcthotl of control. 


.'107 



TABLE 73 Diagnosis of Diseases by I^TER^AL Symptoms 


OHOAH 

CosDmoi 

Disease Iicicateo 

Ceca 

(Bloody 

I Cheesy core 

Acute cocadiosis 

Blackhead 

Heart 

I Small hemorrhages 
i Grayish spots 

Cholera 

Typhoid 

Intestines 

f Congestion 

4 Thickened, ulcers 

iNodulcs 

Cholera, parasites, coccidiosis, 
poisons, typhoid 

Parasites, cocadiosis, tuber- 
culosis, blackhead 

Tapeworms, tuberculosis 

Liver 

^Enlarged 

J Spots, nodules, or ulcers 
'^Hemorrhages 


Lungs and air sacs 

( Congested with blood 

1 Absooses or pus spots 

Cholera 

PuUonim 

Ovary 

( Yolks discolored or ir« 

1 regular 

PuUoium 

\N mdpipe 

( Bloody contents or yellow 
1 mucus 

Laryngotracheitis 


TABLE 74 Materials Commonly Recommended for the 
Prevention and Control of Poultry Diseases and 
Parasites 


Matuuai 


CarbolineuRi 

Crccnote 

DDT 

Epsom sails 

Formalin and potassium pcrmangaaate 
kerosene 


Klercunal ointment 
Molasses 

Nfunate of potash 

Nicotine sulfate (Dlackleaf 40} 

Phenol 

Sodium (luonde 
Sulfa drugs Phenothiaaine 
SuKathiaroIe 
Sulfaguanidinc ^ 
Sulfamethazine 1 
Sulfamerazine r 
SuIfaquiaoxaUoeJ 

Sulfur 

Tobacco dust 


disinfectant 

Disinfectant, parasitiade 
Flics, northern fowl mitc 
Laxative 

Incubator fumigation 
Scaly leg mite 
Cleaning 

Disinfectant, parasitiade 
Lice 

Blue Comb 
Blue Comb 
RtHindwoniu, lice 
Antiscpuc, parasitiade 
Lice 

Cecal worms 
Coryza 


Coccidioeis, cholera 


Acute cocadioMi, northern fowl mite, 
fcatlier mite 
Roundworms 
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GLOSSARY 


General Terms 

agglutination: a dumping, applied to the dumping of tlie germs in 
the blood test for pullorum disease 
antigen: a water suspension of germs 

antitoxin: a serum diat has the toxin-neutralizing properties 
autopsy: a post-mortem examination; examination of the organs of 
the dead animal 

hacterin: a suspension of dead germs used for immunizing. It is 
frequently referred to as a vacdne, but in a true vacdne the bac- 
teria are living whereas in a bacterin they ha\e been killed. 


carrier; a bird harboring disease-producing agents 

diagnosis: the determination of the nature of a disease 
disinfectant: an agent that destroys infective agents 
dormant: the same as a resting stage 

host: a term applied to a bird harboring parasites 

jnimunity; the ability of die individual to withstand disease 
Infection: an invasion of the tissues by pathogenic organisms 
infestation: the entrance and disease production in birds by worms 


lesion: any pathological change in tissue 

microscopic: pertaining to bodies which can be seen only with the 
help of a microscope 

nbc)st: a resistant form of the coeddium 


pathogenic: die ability of a causative agent to Produce disease 
pathologist: one who is skilled in interpreting the boddy changes due 
to disease 


reictor: a term used to designate positise results of sanous tests 
r«i5tance: the ability of the indisidual to widistand disease 

^^imicroscopic: pertaining to iMjdics not readily seen without the 
help of a microreope bat visible to tlie unaided e)C 
>Pore: a seedliU body formed by some genns. These^P°r“ . 
usually very resistant to drying and chcmial dismfectan . 
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take a ^vord used to indicate ikm or cloacal reaction in pox and 
bronchitis vaccination 
toxin a poison secreted by germs 

tuberculin a substance prepared from tuberculosis germs ^Vhen 
this product is inoculated to detect tuberculosis, it is referred to 
as the tuberculin test 

ulcer decaying tissue vvhidi has an open cavity 

vaccinate to inoculate for the purpose of increasing resistance 
against disease 

vaccine a suspension of living disease producing agents 
virulence the relative infectiousncss of a microorganism 

Anatomical Terms 

air sac a space in the body of the bird which communicates with the 
lungs and the large bones 

ceca (see ka) the paired blind pouches communicating with the 
intestine 

cloaca the pouch of which the vent is the ouuide opening 
kidne)s the tvNO large lobulated bodies on either side of the spine 
liver a glandular organ, normally dark brown in color, consisting 
of two mam lobes, to which the greenish gall sac is attached 
nasal a term pertaining to the nose 
nasal chambers cavities in the upper part of the beak 
ovary the organ which produces egg yolks 

spleen a reddish brown round body lying between the liver and the 
gizzard 


SUGGESTIONS AND QUESTIONS 

1 Make a survey of poultry losses in your area 

2 To what extent are vacanation and blood testing practiced 
in your locality? 

3 Whai sanitary measures are common})' emp}o) ed on the iarms 
m your neighborhood? 

4 Visit a diagonoslic laboratory and observe if possible a post 
mortem examination of a chicken 

5 List the diseases which have been reported in your locality 
during the past year 

6 Have there been any epidemics? What diseases? 

7 MTiat measures are being empIo}ed on your farm to prevent 
the occurrence of disease’ 
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8 How are dead birds disposed of on your farm? Is this die 
common practice in your neighborhood? 

9 To what extent is disinfection practiced on the farms in your 
area? AVhat disinfectants are generally used? 

10 Make a list of the poultry remedies offered foi sale in your 
market 

11 Ha\e there been any reports of nutriaonal deficiency diseases 
in )our area? If so, which ones^ 
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domesticated by the Indians in America at tlie time of its dis 
covery They were taken back by the early explorers, and from 
Spam the turkey spread tliroughout Europe From them, new 
varieties originated Some of these varieties were brought back 
to this country by the early colonists 

There are two kinds of wild turkeys the occelated turkey, 
native to the Yucatan peninsula of Mexico and adjoining tern 
tory, and the North American wild turkey The occelated 
turkey has had little or no iniluence on the development of the 
domestic turkey The domestic varieties are descendants from 
the North American wild turkey In this family there were 
five distinct varieties varying somewhat in color and pattern 
and having different original habitats The five varieties are 
as follows (1) the Mexican turkey (Central Mexico), (2) Mer 
nam s turkey (Mountains of Southern Colorado, New Mexico, 
Arizona, Western Texas, and part of Northern Mexico), (3) 
tlie Rio Grande turkey (middle Texas and parts of Mexico), 
(4) the Florida turkey (Florida), and (5) the Eastern turkey 
(southeastern United States to Oklahoma and east and north 
east to New England) 

The present day varieties of turkeys have been developed by 
breeding the European strain and the name wild bird 

GENERAL DESCRIPTION OF TURKEYS 
Turkeys of all varieties have certain common characteristics 
The female turkey is similar in all sections to the male though 
smaller and finer m bone structure 

The head The head of the turkey is particularly character 
istic, primarily because of its furnishings It should be mod 
erately long, deep, broad, carunculated with a tubular leader 
at the base of the beak (sometimes called the snood), the size of 
rvhich is subject to extension or contraction The head is usu 
ally red, changeable to bluish white The beak should be of 
medium length, strong, curved, and well set in the head The 
eyes should be full, oval, and prominent, possessing a bold ex 
pressxon The eyes are usually browm or dark brown in color 
The neck. The neck should be moderately long, erect, grace 
foully curved, blending into the back The throat section is 
heavily carunculated. The beard, which is usually black, is 
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8. How are dead birds disposed oE on >our farm? Is this the 
common practice in your neighborhood? 

9. To what e\tent is disinfection practiced on the farms in your 
area? “What disinfectants are generally used? 

10. Make a list o£ die poultry remedies offered for ‘sale in your 
market. 

11. Ha\e there been any reports of nutritional-deficiency diseases 
in your area? If so, which ones? 
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lake a word used to indicate skm or cloaca! reaction in pox and 
bronchitis \accination 
toxin a poison secreted by germs 

tuberculin a substance prepared from tuberculosis germs Wiicn 
this product is inoculated to detect tuberculosis it is referred to 
as the tuberculin lest 

ulcer decaying tissue ivhicli has an open cavity 

vaccinate to inoculate for Uic purpose of increasing resistance 
against disease 

vaccine a suspension of living disease producing agents 
virulence the relative infcctiousncss of a microorganism 

Anatomical Terms 

air sac a space m live body of the bird which communicates wiili the 
lungs and the large hones 

ceca (see ka) the paired blind pouclics communicating with the 
intesune 

cloaca the pouch of which the vent is die outside opening 
kidneys the two large lobulated bodies on either side of the spine 
liver a glandular organ normally dark brown m color consisting 
of two main lobes to which the greenish gall sac is attached 
nasal a term pertaining to die nose 
nasal chambers cavities in the upper part of the beak 
ovary the organ which produces egg yolks 

spleen a reddish brown round body lying between the liver and the 
gizzard 


SUGGESTIONS AND QUESTIONS 

1 Make a survey of poultry losses in your area 

2 To what extent are vaccination and blood testing practiced 
in your locality? 

3 ^VTiat sanitary measures are commonly employed on the farms 
in your neighborhood? 

4 Visit a diagonostic laboratory and observe if possible a post 
mortem examination of a chicken 

5 List the diseases which have been reported in your locabty 
during the past year 

6 Have there been any epidemics? "What diseases? 

7 \Vhat measures are being employed on your farm to prevent 
the occurrence of disease’ 
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White Holland turkeys on range. 


ease. Although it is safer not to have chickens on the same 
farm widi turkeys, they botli can be raised provided tlieir hous- 
ing units are separated. The adaptation of artificial and large- 
scale metliods of incubation, brooding, housing, feeding, and 
otlier management practices lias also stimulated production. 
Because of a better understanding of tJiese factors as well as an 
increased demand for turkey, production has been on the in- 
crease in all sections of tlie country. The number of farms 
producing turkeys has decreased, Jiowever, indicating tliat tur- 
key raising has become a more specialized industry. 

In the early days the turkey was a rarity and was tlierefore 
served only on special holidays and for particular feasts. In 
the United States the turkey formed the centerpiece of the 
feast prepared by the Pilgrim Fatliers in solemn thanksgiving 
for the completion of their first year in the new land and has 
become thoroughly established as the Thanksgiving Day tradi- 
tion. Later the turkey also became a Ciiristmas Day dish, and 
now with increased production is being served the year-round. 

ORIGIN OF THE TURKEY 

The turkey is distinctly a gift of tlie Americas to tlie world. 
More than 400 years ago Cortez and his followers found this 
strange, new bird in Mexico. Turkeys existed both wild and 
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CHAPTER 15 

Q rowing T wheys 


POULTRYMEN and fanners m all sections of the United 
States have always been interested m turkey production At 
first New England was one of the principal areas of turkey pro 
duction but there has been a gradual movement westward In 
the early da)s turkeys were raised with chickens ducks, and 
guinea fowls mostly as a sideline on farms The turkey hens 
laid the eggs and then hatched and raised the poults During 
the first few weeks they ran around the barnyard or homestead 
or were confined with other kinds of poultry Later the turkeys 
were allowed to roam at will over the farm 
When turkey production became unprofitable m the east be 
cause of diseases the industry moved to cleaner and wider 
ranges in the Midwest and the West In each area turkey pro- 
duction had a good start but was usually abandoned when dis 
ease entered the picture The growers always felt that free 
range was essential for the raising of turkeys Frequently, tur 
key raising was abandoned for a period of years with the idea 
that the disease could he eliminai^ When turkeys were again 
raised however blackhead once more took its toll This was 
due to the fact that usually turkeys and chickens were allowed 
to run together, and it has been shown that the chickens can 
carry over the blackhead organism from year to year without 
the disease seriously affecting the chicken flock 

There has been a steadily increasing number of turkeys raised 
for the past ten years This increase can be attributed in part 
to the increase in scientific information concerning the growing 
of turkeys One of the factors is the realization that turkeys 
must be segregated from chickens because of the danger of dis- 
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long, bristly, and prominent in 
adult males. It is not required 
in females. 

The body. The breast 
should be broad, deep, full, 
and well rounded, being car- 
ried well forward and slightly 
above the horizontal. The 
heel should be medium in 
lengtii, slightly convex, and 
full fleshed throughout its en- 
tire length. The back sliould 
be broad, sloping from the 
neck in a convex curve to the 
tail. In general, the body 
should be broad, deep, and 
compact. The wings should be large, powerful, smoothly 
folded, and carried well up on die side. The feathers should 
be broad and overlapping. The tail should be rather long, 
with broad featliers, and it should be carried loiv in a continued 
graceful curve in line with the back. 

The legs and toes. The legs should be of medium length, 
strong, straight, set wide apart, and well filled out widi flesh 
down to tlie hock. The shanks should be strong, of good sub- 
stance, and moderate in length. Tlie toes sliould be straight, 
strong, and well spread. 

VARIETIES OF TURKEYS 

The American Standard of Perfection recognizes die follow- 
ing varieties of turkeys: Bronze, Narragansett, ^Vhite Holland, 
Black, Slate, and Bourbon Red. 

For detailed descriptions of both male and female of the 
standard varieties, as well as for disqualifications, the American 
Standard of Perfection should be consulted. 

The standard weights for the various varieties of turkeys are 
presented in Table 75, and color characteristics are presented 
in Table 76. 

The nonstandard varieties of interest are Broad-Breasted 
Bronze, Beltsville White, Jersey BuIF, Nittany, and Royal Palm. 
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A Narragansett tom. 



domesticated by tlie Indians in America at the lime of its dis- 
covery They were taken back by the early explorers, and from 
Spam tlie turkey spread tiiroughout Europe From tlicm, netv^ 
varieties originated Some of these varieties were brought back 
to this country by the early colonists 
There are two kinds of wild turkeys tlic occelated turkey, 
native to the Yucatan peninsula of Mexico and adjoining tern 
tory, and the Nonli American wild turkey The occelated 
turkey has had little or no influence on the development of tlie 
domestic turkey The domestic varieties are descendants from 
the North American wild turkey In tins family there were 
five distinct varieties varying somewhat m color and pattern 
and having different original habitats The five varieties are 
as follows (1) the Mexican turkey (Central Mexico), (2) Mer 
nara s turkey (Mountains of Southern Colorado, New Mexico, 
Aruona, Western Texas and pan of Northern Mexico), (3) 
the Rio Grande turkey (middle Texas and pans of Mexico), 
(4) the Florida turkey (Florida), and (5) the Eastern turkey 
(southeastern United States to Oklahoma and east and north 
east to New England) 

The present-day varieties of turkeys have been developed by 
breeding the European strain and Uie native wild bird 

GENERAL DESCRIPTION OF TURKEYS 

Turkeys of all vaneties have certain common characteristics 
The female turkey is similar in all sections to the male tliough 
smaller and finer in bone structure 

The head. The head of the turkey is particularly character 
isuc, pnmanly because of its furnishings It should be mod 
erately long, deep, broad, carunculaied with a tubular leader 
at the base of the beak (sometimes called the snood) the sue of 
which is subject to extension or contracuon. The head is usu 
ally red changeable to bluish white The beak should be of 
medium length, strong curved, and well set in the head The 
eyes should be full, oval, and prominent, possessing a bold ex 
pression The eyes are usually brown or dark brovv-n m color 
The neck The neck should be moderately long, erect, grace 
fully curved blending into the back The throat section is 
heavily carunculated. The beard, which is usually black, is 
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Brood-Breasted Bronze. This «s one of the more recently developed vorie- 
hes that has made for itself an important and permanent place on the 
forms of the country, 

than varietal differences. The differences between the strains 
within a variety are more likely to be greater dian differences 
betiveen the varieties themselves. 

One should choose tlie best strain of the \^riety that suits 
his purpose. Besides color, some of the factors involved in 
making the choice are tliesez tJie proper size for the market, a 
rapidly growing strain, good flesliing particularly of the breast 
and thighs, and efficient producers. 

Each of the varieties has certain advantages and disadvan- 
fages. The Broad-Breasted Bronze and White Holland make 
up most of die turkeys grown at the present time. 

Broad-Breasted Bronze. The Broad-Breasted Bronze is the 
heaviest of all varieties. It may tend to be too large for family 
Use, but it is excellent for liotel, restaurant, steamship, and rail- 
road diner trade. When fully finished, it has e.xccllcnt skin 
color and presents a beautiful meat carcass. Ho^vever, as is true 
for all dark-featliered varieties, a disadvantage is the promi- 
nence of dark pinfeathers when dressed before completely fiii- 
hlied and blue-black pinfeathers in spots that have been picU^. 
The Broad-Breasted Bronze has become popular because of its 
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TABLE 75. Standard Weight of TuRKEys {Pou^Ds) 





Toki 
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Adult 1 

\ Yearling | 

Youag 

Adull 

Yearling 

Youog 

Bronze 

Narragaiisclt '] 
White Holland 

1 

36 

1 33 1 

25 

1 

20 

1 

16 

Black 

Slate 

Bourbon Red J 


33 

1 

i 

23 I 

IS 

1 I 

14 


TABLE 76. Characteristic Color of Standard Varieties 


Vauitv 

PZUMACZ 

1 BZAZ 

Leoi 

Bronze 

Coppensh bronze with 
bamne, black and white 

Horn 

Black 

Nair^ansett. 

Black or steel gray with 

1 bamnz 

Horn 

Black 

While Holland 

White 

Li^ht pmkish 

Pinkuh white 

Black 

Black 

Slaty black 


Slate 

Slaty Of ashy blue 



Bourbon Red 

Chestnut mahogany with 
white, red, and black 

Light to dark 
brown 

Reddish pink 
or horn 


SELECTING A VARIETY 

In selecting a variety one should consider personal prefer- 
ence, sources of good breeding stock, outlets for surplus breed- 
ing stock, and market turkeys The farmer and commercial 
raiser are interested in a turkey that grows rapidly, has little 
mortality, has good body type, and is well fleshed especially 
over the breast and thighs 

Sales of fancy-colored showbirds at high prices are so seldom 
made that the income from this source is relatively unirapor- 
unt The turkey breeder who is interested in producing hatch- 
^*^5 ^gS^* poults, and breeding stock is interested in egg pro- 
duction, high fertility and hatchability, livability, and good 
plumage color. Good color pattern as well as uniformity in 
color, shape, and type increases pride in producing the bird 
and adds to the sales appeal of the flock. High egg production, 
high fertility, and good livability are not exclusive character- 
istics of any particular variety. Such characters can be devel- 
oped in any variety and have been developed in some strains of 
most varieties. Therefore, these arc strain differences rather 
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Pboiogriphs from U. S. Depircmeat of Ajikuliure 

BellsviUe Small While: mole (left); female (right). 

of any variety rvliicli are satisfactory may be secured. In tiie 
oase of some of the colored varieties siicli as the Bourbon Red, 
Jersey Buff, and Royal Palm, Uiere is the additional difficulty 
of maintaining the color pattern. In the case of the small 
varieties, the cost of production is relatively higher than tvith 
file best strains of some of tiie larger varieties. There might 



excellent rate of growth and the broad breast, particularly at 
early ages, which makes tlicm good for broilers They also 
make economical gams Some strains are characterized by low 
fertility and hatchability There is also a greater tendency 
toward pendulous crop and for the birds to go down on their 
legs when m confinement They mature somewhat later than 
White Hollands 

Standard Bronze. The Standard Bronze or Mammoth 
Bronze \ariety is similar in most respects to the Broad Breasted 
, Bronze It is large in size, rugged, and does well in confine 
ment or on range The chief difference is in the conformation 
or amount of the breast meat 

White Holland Tlie White Holland has been developed 
as an excellent utility bird In general, it shows rapid eco- 
nomical growtii and relatively high dressing percentage, and 
good egg production, fertility, and hatchability Many strains 
have superior meat type with a broad breast and thick flesh over 
most of the carcass The hens are of good size for family use, 
and the toms are excellent for hotels, restaurants, railroads, 
and steamship line trade As with all white birds they have an 
advantage over colored ones because the w^hite pinfeathers are 
inconspicuous and the white feathers have commercial value 
They mature earlier than the Broad Breasted Bronze and pos 
sibly sund confinement better, but there is also the tendency 
for them to fight m confinement On the other hand, they 
mature somewhat later than the Beltsville Small White As 
broilers the carcasses do not show up as well as the Broad 
Breasted Bronze 

Beltsville Small ^Vhite The Beltsville Small White has been 
developed by the United States Department of Agriculture be 
cause many families prefer a small turkey The hens will weigh 
about 7 to 10 pounds dressed and the toms. 13 to 16 pounds 
Except for size, their characteristics are very similar to White 
Hollands 

Other turkey varieties Other varieties of turkeys are not 
produced in large numbers, usually because they have certain 
undesirable characteristics as compared with the popular va 
neties already mentioned Considerable \ariation exists in the 
different strains of any variety, and, hence, particular strains 
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Poults ready for delivery. Poults are shipped by moil and express as are 
toby chicks, but it is preferable to deliver them directly from producer to 
buyer in delivery trucks or automobiles. 

during the growing period. This system is usually preferred 
when clean, green pastures are not available, wlien less tiian 
from 500 to 1,000 birds arc to be grown, and when turkeys and 
chickens are grown on tlie same or nearby premises. It is also 
best for those persons who have only a limited amount of time 
to spend in caring for the birds. Even large specialized turkey 
growers sometimes prefer the complete confinement metliod 
of rearing. Many flocks of from 5,000 to 1 0,000 birds are grown 
each year by this method. The complete-confinement system 
is essential for the success of a backyard turkey enterprise. 

SemicoTifiiicjnent. In tlie semiconfinement system, day-old 
poults are started in a brooder liouse or brooder compartment 
with a sun porch attached. They are never permitted to touch 
die ground until they are old enough to go onto pasture range. 
Poults started early in tlie spring, or in cold climates, may need 
to be confined until ten weeks of age or older. Those started 
in warm climates, or after April 15, should usually be able to 
go on the range at from six to eight weeks of age. This system 
is usually preferred ivhen clean pastures are a\ailable and when 
enough turkeys are grown to justify tlie extra work of feeding 
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also be a difference in selling price because their smaller size 
brings them in direct competition with ducks, capons, and 
large fotvl. 

GETTING A START 

Usually the best way to start the turkey enterprise is to buy 
day-old poults. In this way plans can be made for any desired 
number to be delivered at specified dates. It is best to buy 
as near home as possible and to select a source of stock that 
others liave reared with success. 

Starting with poults eliminates the expense and uncertainities 
of feeding and carrying over the breeders and troubles of in- 
cubation. 

In some cases started jxiutts have been used. These are 
poults that have been grown ten days to several weeks of age. 
There is no advantage in getting started poults, and there might 
be certain disadvantages. 

BROODING AND REARING THE POULTS 
Brooding poults with hens. If a small number of poults 
are raised (say 50,or less), >ou can use either chicken or turkey 
hens. Confine die poults to the coop with the hen for the 
first two or diree days. The hen should be confined in the coop 
for at least two weeks. At die start the poults should also be 
confined within an enclosure attached to the coop, but the 
coop should be moved e\er>' few da>s to prevent soil contami- 
nation. The poults must be watched carefully, especially in 
rainy wcadier. After die poults are fairly well grown, the hens 
may be allowed outside die coop to forage with the poults. 

Brooding {xiulis artificially. If 100 or more poults are raised, 
artificial brooding is preferable over natural brooding. There 
are several systems of brooding and rearing turkeys. The sys- 
tem adopted should be die one Uiat best fits the particular 
conditions under which the turkeys are to be "rowm. The two 
common systems are discussed here. 

Complete confinement. In the complete-confinement sys- 
tem. die birds are kept in the brooder house and sun pordi 
throughout die entire growing period; diough diey arc some- 
times moved from die regular brooder quarters to a larger 
sun porch after the eighth or tcruh Week and confined to lliis 
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A long permanent type of brooder house ond porch for turkeys. Head 
room has been provided both on and under the porch 

must be controlled to pie\cnt drafts on the poults, especially 
during the first few weeks of brooding 

Sun porches. \Vhen conditions permit, the sun porch should 
be on the south side or the east side of the brooder quarters, 
as this pro^ ides maximum sunshine for the poults. A portion 
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and catering them on the range Pasture range birds may need 
to be protected from animals, birds of prey, and thieves Large 
turkey growers hire night watchmen who sleep near the range 
roosts This, of course, is an additional expense On the other 
hand, a few hundred birds stolen at, or near, marketing age 
would be a serious loss 

The >oung poults are sometimes started and grown in battery 
brooders during the first ten days or two weeks of their lives 
and are then placed m tlie brooder house or compartment and 
given access to the attaclied sun porch until they go on range 
Brooder houses A 10 by 12 foot or, preferably, a 12 by 12 
foot brooder house or brtxxlcr pen with a 12 by 20 foot sun 
porch attached is enougli room for from 125 to 150 poults up 
to eight or ten weeks of age With fewer birds the brooder 
house should provide at least l\/^ square feet of floor space m 
side the house and 2 square feet of floor space on the sun porch 
for each poult Under die confinement system of rearing die 
sun porch should provide from 5 to C square feet of floor space 
for each bird from the eighth or tenth week to maturity 
Although a small colony type house is satisfactory for a rela 
lively small number of poults it is not economical for large 
numbers Most turkey producers with large flocks prefer die 
permanent long type house This may be cither a single story 
or a multiple story house and is usually from 24 to 30 feet wide 
It may be any length depending u|>on die number of brooder 
compartments or pens needed Usually there is an aisle 4 feet 
wide through the center, with brooder compartments on each 
side and with a door opening from each pen into it In such 
a house, equipped widi a central heating system for additional 
heat when needed, an electric brooder in each pen, and running 
water, poults are cared for with a minimum of labor Some 
long type houses have only one row of brooder pens This 
type of house may or may not have an aisle along one side but 
the aisle is preferable, as doors must otherwise be constructed 
between each pen 

Regardless of the type of house used the requirements for 
good turkey brooding are uncrowded conditions, comfortable 
temperatures fresh air without drafts, and sanitary conditions 
Ventilation is needed to keep the litter dry and to maintain 
the health of the poults But the fresh air from the outside 
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The porches may be enclosed with eitJier slats or wire and 
covered witli light ^vire netting that is raised high enough above 
the floor to permit tlie operator to walk under it witJiout stoop- 
ing. The fountains and feeders are usually placed around tlie 
sides and ends of the porches. 

Brooders. For brooding in single colony-type houses or in 
single brooder compartments, individual brooder units con- 
sisting of the hover and heater will be used for each 125 to 150 
poults. Coal, gas, or oil-burning brooders are usually preferred 
for brooding under conditions that make it difficult to keep 
tlie room temperature at 60° F. or above. For brooding under 
conditions ivhere high rather than low room temperatures are 
problems, electric, gas, or oil burners are preferred in the 
order named. 

For brooding in the permanent long-type brooder house that 
is usually tightly constructed and often well insulated, a central 
heating unit to maintain room temperature and electric brood- 
ers for spot heating the poults are preferable. This arrange- 
ment provides ideal brooder conditions ivith a minimum of 
labor to care for the brooders. Regardless of which type of 
brooder is used, good construction is of tlie utmost importance. 

Feeders, Feeders of various types are used and, as long as 
diey conform to a few essentials, are satisfactory. They must 
be large enough and must supply enough feeding space to pre- 
vent crowding. Tliere sliould be at least five 3-foot or 4-foot 
feeders for each brooder unit. They should have reels or guards 
wliich will preient the poults from ivalkiiig in tlie feed but 
which are open enough to encourage eating. Poults do not like 
to stick their heads tlirough small holes to eat or drink. The 
feeders should be large enough to supply a days ration ivhcn 
filled only two-thirds full. With feeders too full, mucli of the 
feed is billed out and wasted by the poults. Lips from li^ to 2 
inches wide, fastened to the inside edges of the feeders and 
tilted toH’ard the center, should be provided after die poults 
are about four weeks of age. 

Fountains. Large \v’aterers are preferable to small ones. 
Each brooder unit sliould have two or three 2-gallon fountains 
'vith guards that keep die poults out of die water, fairgc 
trough-type ivatercrs ^vith float valves to control the supply arc 
ideal after the poults are eight or ten ivccks of age and arc on 




A sun porch with an incline to the house Poults climb from brooder floor 
level to porch floor level without any trouble The incline ond sun porch 
floor may be constructed of 1 by 4 inch wire or of wood slots 


of It should be covered to protect the poults from intense sun 
and from storms The floor should be high enough above the 
ground to permit the operator to clean the droppings from 
under it conveniently The porch may be built large enough 
to accommodate the poults until they are mature and ready 
for market. On the other hand, some producers prefer to use 
a smaller porch for the poults until the eightli or tenth week 
and then move them to a large one for the remainder of the 
growing period 

One advantage of the large porch is that the brooder house 
and the small sun porch can be used for other flocks during the 
year Porches for poults, for the first eight or ten iveeks only, 
may be floored with 1 by I inch slats placed 1 inch apart, or 
with I by 2 inch mesh wire on the supporting two by fours 
Porches designed to support turkeys until market time should 
be covered with 1 by 1 inch slats, placed 1 inches apart, or 
with 12 gauge 1 by 4-inch mesh electric ivelded wire Slats are 
preferable to wire as they are clean and sanitary and are less 
likely to cause sore feet and breast blisters 
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Scrub the avails, floors, feeders and fountains with a hot lye 
solution (one can of concentrated household lye to 30 to 40 
gallons of hot ivater) The lye is used as a cleaning agent and 
not as a disinfectant When water pressure is available, flush 
the house out and tlien permit it to dry thoroughly before 
disinfecting 

After the house has dried thoroughly so that the cracks in 
die walls and floor are again open, disinfect it A 5 per cent 
solution of compound cresol is one of several good disinfectants 
Use this solution in such quantities diat tlie floor and walls 
will remain wet for six or seven hours 

Open the doors and windows and permit the house to air out 
and dry thoroughly 

After the house has been cleaned, the equipment is installed 
and all parts of the brooder are checked to see that they are 
in perfect working order Next, about 2 inches of litter is 
spread evenly over the entire floor The feeders are arranged 
around the hover so that tliey radiate from it like spokes from 
the hub of a wheel When the room temperature is low (below 
60®), the feeders should be extended part way under the hover 
For tile first day or two die fountains are between the feeders 
where they are readily accessible to the poults at all times Tiie 
guards encircle die hover at from I to 2 feet from its outer edge, 
depending upon the severity of the weather, tlie type of brooder 
used, and whether the guards are wire mesh or solid material 
They should also be in place at the corners of die brooder house 

The brooder heater is started at least a week before die poults 
arrive and is kept going until die temperature can be under 
complete control 

Brooding temperatures The brooder temperatures should 
be determined at about 2 inches inside the outer edge of the 
hover and about li/ to 2 inches above the litter Tor die first 
week, ^vhen the room temperature is maintained around 65® 
to 70® r, a temperature of 90® to 95® T is about right for 
kerosene or coal burners For clcctric brooding a tempera 
ture of 95® to 100® F is preferred When the room tempera 
ture IS 50® F or below, the elccinc brooder temperature slioiild 
be from 105® to 110® F After die first ucck, brooder tern 
peraturcs sliould be Io\\crcd about 5® each ucck until a tem 
peraturc of 75® to 80® F is reached Poulu seldom need extra 
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Waterers on wire fromes 


the sun porch or range When u is practical, running water 
automatically controlled should be supplied 
Guards. Poult guards prevent the birds from wandering 
away from the heat and getting chilled They are used also 
to fence off sharp corners m the brooder house or around the 
feeder to prevent crowding They may be made of wire net 
ting, strips of heavy building paper, roll roofing, or of the 
regular corrugated cardboard used m chick brooding They 
should be from 12 to 18 inches high 

Time to start the poults. The time to start the poults will 
depend upon when the birds are to be marketed It will take 
approximately six months to grow the birds Hence, depend 
mg upon the variety selected, turkeys to be ready for the 
Thanksgiving market need be started about April 15 to May 15 
Getting ready for the poults. Preparations should be made 
for the poults before their arrival All previously used brood- 
ing quarters and equipment should be cleaned and disinfected 
thoroughly 

Scrape and sweep the floors and walls and remove all dirt 
and debris entirely away from the house where it will not be 
carried back on the operator's feet during muddy weather. 
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free choice until the birds are ready for market With some 
S)stems of feeding, gram is not fed until after tlie tenth iveek 
There is no particular advantage of one system over the other 
since the rations are adjusted so that tlie birds are getting the 
same pioportion of die various feed nutrients 
^Vatei should be readily available at all times Grit is usually 
fed once or twice a iveek but may be kept in separate hoppers 
before the poults all die time 

\Vhen weather permits the poults should be encouraged to 
get out on the sun porch after die first week Feeders and 
fountains on the sun porch during warm sunny days encourages 
die poults to spend more time outside 
When poults are eight to ten weeks of age they should be 
placed on a permanent rearing porch or on pasture range 
They seldom need e’<tra heat from diis age to maturity but 
usually need more feeders, fountains and floor space dian most 
brooder quarters supply By moving them out the brooder 
quarters and equipment may be cleaned, disinfected, and made 
ready for starting other groups of poults 
Confinement rearing If die poults are to be continued in 
confinement, they are kept on porches and sliould lia\e roosts 
These are usually placed under a roof covered portion of the 
porch A wire floor is preferred under die roosting section of 
die porch A low roost, which need be no more than 1 to 6 
uiches above the floor, is preferred to the liigh roost Each 
poult needs 1 foot of roosting space 

Automatic ivatering systems are desirable but provision must 
be made for cleaning die water troughs or fountains Tlie 
feeders should be placed vvliere they can be filled conveniently 
They should be high enough for the poults to eat without 
stooping, and there should be enough space overhead so that 
die poults can raise their heads while feeding without moving 
from the hopper 

Picking and cannibalism are likely to occur particularly m 
confinement rearing Blue backs in die colored v’ancties are 
^ result of picking Inadequate rations may be a cause, but 
more frequently it is due to poor rearing conditions One 
preventive is to avoid overcrowding the flock The birds 
should also be kept busy Certain feeding practices might help, 
such as providing fresh green feed and keeping oats in hoppers 
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A two-compartment brooder house for poults. 

heat after die sixth or eight week of brooding This period 
may be shortened during wanner weather, howeter, and may 
need to be lengthened during the colder season. The poults 
should be comfortable at all times, and )ou can tell better 
whether they are comfortable or not by tvatching their actions. 

Care of poults upon axri>'at. Put the poults under the hover 
and then leave diem alone for several hours. They will learn 
to eat and drink quicker and are less likely to start piling up if 
not disturbed too often while adjusting themselves to their new 
surroundings. Some growers dip their beaks in water or milk 
to start diem drinking. This may not be essential, but it is often 
advisable. Observations, if necessary at this dme, should be 
made dirough the windows or without being seen by the poults. 
They should learn early to look to the hov er, the feeders, and 
die fountain to satisfy their needs raUier dian to die caretaker. 

Feeding and management of the poults. A turkey starter 
mash should be fed for the first ten weeks, after which time a 
turkey grower mash should be used. The mash should be be- 
fore die birds at all times. A small amount of fine scratch grain 
may be sprinkled over the mash during die first and second dajs 
of brooding, but grain should not become a regular part of the 
ration until die poults arc at least six weeks of age. At that 
time the scratch grain can be put in separate hoppers and fed 
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uater fiom fountains or waterers The feeders and ^vatereis 
should be placed on wne platforms that are on relatively clean 
ground Contamination of die range should be prevented by 
moving the feeders and ivaterers a few feet at least once a week 
or more frequently if necessary 

If the range roosts are portable, diey should also be moved 
occasionally This, of course, is not possible in the case of the 
permanent type of roost If the roosts are not moved, die 
droppings should be screened from die birds Some kind of 
shade should also be provided 

FINISHING TURKE\S 

The poults that have been properly grown on a well balanced 
ration will usually need little or no extra fattening to get them 
ready for the market It is more difficult to finish turkeys in 
'\arm weather, however If die ration contains a large amount 
of yellow corn, it ivill impart a yellow color to the skin and 
flesh which is a diaractenstic desired by the market The 
feeding of moist mashes, mdk, and pellets might be beneficial 
if feed consumption is down Fish meal and particulariiy 
fish oil, have been reported as affecting the flavor unfavorably 
The removal of both fish oil and fish meal from the diet at 
least eight weeks prior to slaughtering is recommended in order 
to eliminate the possibility of both fish flavor and odor 

MARKETING 

The turkeys are either sold alive or dressed on the farm 
lu either case they should be finislied A number of factors 
will determine when the birds have reached die proper con 
dition for market Fleshing or thickness of tlie meat over tlie 
entire body, especially over die breast, keel, and thighs is im 
portant Plumpness of the breast is one of the first things for 
which die consumer looks He also looks for a fattened finish 
An even covering of yellow fat over the entire body, with no 
dark or blue flesh between the feather tracts, is desirable 
Thickness of the skin, determined by taking a fold between the 
thumb and forefinger, indicates finish There should be no 
small pinfeathers, especially on die breast or legs The pm 
feathers should be long enough to come out clean in picking 

531 



to-''?”:.' 



Rape pasture A Cortland County^ New York turkey grower is opening 
the doors to turn 4 000 young turkeys on this rape pasture It will not be 
their first taste of rope It has been finely chopped and fed to them since 
they were two or three weeks of age 


before the birds all the time Provide beak wipers, such as 
fine poultry netting, near the feeders If picking continues 
the use of antipicking devices or the removal of a portion of 
the upper beak by cutting or burning may be necessary, but 
neither removes the cause 

Range rearing The success of semiconfinement rearing is 
dependent upon the correct management of the poults on a 
goM pasture range The care of the pasture is extremely im 
portant because the advantage of the pasture is primarily due 
to the fresh green forage Uiat it supplies Some of the ad 
vantages of a good pasture arc lower feed costs due to con 
sumption of green food and the possibility of using lower cost 
rations less danger of a deficient ration because of the sup- 
plementation of the green food, and possibly lovser mortality 
and better condition of die birds 

The poults should be hardened off before going on range 
Tins IS done by taking away the extra heat and encouraging 
die birds to spend most of the time on the porches 

The poults sliould get all of their feed from feeders and all 
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To prepare the carcass for the oven it needs to be eviscerated 
The tendons are pulled, and the carcass is preferably trussed 

THE BREEDING FLOCK 

Keeping mature birds involves further considerations, since 
die management of turkey breeders and die hatching of poults 
IS a specialized part of turkey production 
Housing Houses for turkey breeders do not have to be as 
warm as poultry houses Breeder turkeys can stand low tern 
perature and still remain healthy Though birds have been 
wintered in open sheds or even on bare perches in open fields, 
they should be furnished some protection 
The housing requirements of turkeys are similar to diose of 
chickens, but turkeys need more floor space per bird Fourteen 
to 15 square feet of floor space for each bird is needed when sun 
porches or outside runs are available For small flocks die 
smaller poultry type house can be used For the larger breed 
tog flocks die larger houses are preferred TJie size of die 
breeder pens will depend upon die size of die breeding group 
A 13 by 13 foot breeding compartment will be adequate for a 
breeding pen of ten or twelve hens and a tom 
Equipment Feeders and fountains are needed bodi inside 
the house and on the sun porches or runs Enougli feeding 
and watering space must be provided About 50 linear feet 
of feeder space are needed for 100 breeding turkeys 
Tile amount of fountain space depends somewhat upon die 
type of fountains used Ordinarily 10 linear feet of fountain 
spree Will be needed for 100 turkeys Automatic and tempera 
ture-controlled water systems are ideal Both wnterers and 
feeders should be placed on wire platforms 
At least one nest is needed in a laying house or yard for eacli 
four or five hens The inside dimensions of individual nests 
should be about 20 to 24 inches high. 12 indies wide and 24 
niches deep Turkey trap nests are similar to those used for 
chickens but must be larger and stronger 

Selection of breeders The outstanding turkey hens rnd toms 
are kept for breeders The best time for making the selection 
IS about SIX months of age or the usual marketing time The 
best type is that which produces meat most efficiently and is of 
the kind and quality tliat meets the demands of the market 
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Finished turkeys, trussed 

This IS important not only because pinfeathers on the dressed 
bird arc objectionable but also because the more pinfeathers 
there are, the greater the time to properly pick the bird There 
should also be a lack of blood m the feather quills 

Dressing the bird. The turkey should be starved 12 to 18 
hours before slaughtering m order to remove the feed from the 
crop All handling of the bird should be done carefully since 
turkey flesh is very easily bruised and sometimes wings or legs 
may be broken Any of these conditions will lower the market 
grade 

The turkeys are bled and killed in Uie same way as has been 
previously described for chickens (Chapter 12) 

Four methods of picking are drj, seniiscald, hard scald and 
i\ax Each method has advantages and disadvantages In 
deciding whicli mctliod to use. the amount of labor and equip- 
ment required and the quality of the carcass and feathers pro- 
duced must be considered 

After the birds have been picked they should be cooled 
thoroughly either by exposing tliem to cool air or immersing 
them m cold water 
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followed will depend upon tlie number of birds a\ailable as 
well as facilities and time Flock mating may simply mean 
putting all selected hens and toms together and permitting 
them to mate indiscriminately and at ivill Usually not much 
breed improvement is carried on in this tvay Improvement 
in tlie quality of birds secured from flock mating may be made, 
however, by following a rigid program of selecting breeding 
stock and a definite system of flock mating each year, especially 
if there are more than one flock 
Pen mating The mating of one tom with a small number 
of hens enables one to stay within the blood lines of a particular 
flock and still breed closely The pen mating system may also 
be used for progeny testing toms without trap nesting tlie hens 
Prap nesting and progeny testing This is die most rapid, 
the most accurate, and die best means of breed improvement 
In this system the hens and die males are individually banded 
and one male is mated with a pen of hens The hens are trap 
nested and each egg is numbered The eggs are incubated in 
pedigree trays and each poult is wing banded to retain its iden 
dty The offspring from each hen and each tom can then be 
compared This system of breeding makes it possible to de 
velop and to locate those families that liave the iniierent char 
acters for good body type rapid and economical groivth iiigli 
^gg production, high fertility, good viability, and die ability 
to transmit diese characters to their sons and daughters 
Management of breeders The males and females are kept m 
separate quarters until diree or four iveeks before hatclung 
eggs are desired Then when die pen mating system is used, 
one tom is usually placed ividi from ten to twelve hens If 
the turkeys are mated m laige flocks, a somewhat smaller pro 
portion of toms to hens may be used 
If early hatching eggs are desired, artificial lighting may be 
needed in order to stimulate early laying Since the ovary and 
oviduct of die female responds more quickly to artificial light 
tng than the reproductive organs of die male, it appears dc 
sirablc to put males under lights one to tliree vseeks earlier 
than females in order to secure good fertility by die time ilie 
females are laying well Prehgliting of males is probably not 
needed when welf matured young toms are used to head breed 
mg units that do not start production before April In iliat 
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A long type of breeding house for turkeys. A good house, good feed, 
and good management ore conducive to early egg production and hence 
early poults 


Turkeys selected for breeders should be vigorous and active, 
be bright and alert of eye, and have smooth, glossy plumage 
Their bodies should be broad, deep, low set, relaiisely compact, 
and well covered with fiesJi The keel should be moderately 
long, straight and parallel with the back The breast should 
be broad, full, and well rounded The legs should be strong, 
sturdy, set well apart, and not too long The back should be 
broad and relatively flat 

The birds should be selected so as to produce a flock which 
IS uniform as to size, shape, and color of plumage Early 
maturing and well-developed birds of moderate sue are pre 
ferred A good sue for hens at about six months of age is 12 
to 1 1 pounds and for toms, 20 to 24 pounds 

The turkey breeders should conform reasonably well to the 
standard requirements Do not save for breeding purposes any 
birds with serious defects and disqualifications of the variety 
Also do not save birds with deformities or other abnormalities, 
because they may be mhented These objectionable character 
istics include crooked keels, callouses on die keel bone, de 
formed beaks, crooked toes, deformed feet or backs, and pen 
dulous crops 

Systems of breeding The system of breeding that is to be 
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period, in which case the consumption of grain should be re 
stncted to one full feeding a day in order to encourage mash 
consumption The masli should be available to the birds at all 
times The breeder mash should replace the grower mash at 
least four weeks before hatching eggs are to be saved The 
proportion of gram to mash that should be consumed will de 
pend upon the make up of the mixture Usually free choice 
feeding of both mash and grain is practiced At times it might 
he necessary to resort to wet mash or pellet feeding in order 
to stimulate food intake or to regulate proportions of gram 
and mash Oystershells, grit, and clean tvater should be before 
the birds at all times 

Loss sustained by injury to die breeding hens ivhen extremely 
large toms are mated with small hens, or from toms that are 
slow in mating can be minimized by selecting medium sized 
toms, by trimming the toenails and spurs, and by blanketing 
the hen at the beginning of the season 
Broody hens, ivhich are usually detected by tlieir inclination 
to sit on the nest at night, should be removed from the nest and 
placed on bare floors, slatted wires or wire floors The earlier 
a broody hen is detected and removed from the laying quarters 
the quicker the broody period is terminated 

FEEDING TURKEYS 

The feeding of turkeys, especially the young stock, has under 
gone considerable change m recent years It has followed m 
die wake of the advances made in chick feeding The nutrients 
and the ingredients in the ration are the same as for chickens 
The information gained in the feeding of chickens is being 
applied quite directly to the feeding of turkeys In fact, many 
persons are using the regular poultry rations with fairly good 
success, especially where the turkeys have good range The 
chicken rations are not generally fed, however, since, in tlie 
case of many of the nutrients, the requirements of turkeys 
differ from those of chickens Turkeys show greater relative 
gains than chickens, especially m early life These greater 
gams are reflected in larger demands for some of the nutrients 
Nutrient requirements Most recommendations for rations 
for young turkeys call for a high protein content Tins, no 
doubt, IS necessary because of the greater rate of growth Tiie 
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A few of the 5,000 turkey poults storied m one year by □ young California 
farmer. Turkey raising on a large scale is considered by mony to be a 
hazardous business This young farmer uses knowledge learned in voca 
tionol agriculture study to keep his losses to □ minimum — and his profits to 
the maximum 


case, males and females may be placed togetlier and lights 
started at about ilirce ssccks before the eggs arc to be saved 
for hatching. 

Both toms and hens arc usually continued on die grower 
rations until about four weeks before hatching eggs arc wanted 
Sometimes the birds will consume too much grain during this 
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TABLE 77. Recommended Nittrient Allowances for Turkeys 


Nltriest 

1 Amowt per PotJSD or Feed 

Starting 

Poulli 

(0-8 MccLf) 

CroMing 
Turke>» 
(8-16 weekr) 

Turley 

Breeders 

Total protein (per cent) . 

Vitamins 

Vitamin A actiMty (I.U.) . . 

Viiamm D (A.O A.C. units) 
Riboflavin (mg.) 

Choline (mg ) . 

^linerals' 

^laum (per cent) 

Phosphorus (per cent) 

Manganese (mg.) 

Salt * ’ 

28 

4000 

600 

20 

900 

20 

1 0* 

25 

05 

20 » 

4000' 

600 

? 

2.0 

1 0 

•> 

05 

15 

4000 

600 

1 8 
p 

2 25* 
0.75 

15 

05 


^ reduced to 16 per cent after iixteen Meeks 
M fed as ealciuzn supplement, free^hoice 

. *' * per cent of the total feed should be loorganic phosphorus Approxunately 30 per cent of the 
pnosphonisof vceeiableprodueuisnonphtbn phosphor^ smd may be considered as part of the inorganic 
phosnhorus required J s- *- 

Added sodium cblonde, may be todued. 

be too bulky, neither sliould they be ground too coarsely or 
too finely. 

Methods of feeding. Considerable variation exists in tlie 
metliods of feeding turkeys. These include the feeding of 
tnash only, mash and pellets, scratch grain, or combinations of 
these. The grains may be hand fed or hopper fed. Most of 
the trials show no significant difference betiveen the various 
methods of feeding. In some of die trials, die pelleted feed 
seems to be more attractive and palatable than mash to young 
turkey poults. 

Representative turkey rations. The following rations are 
representative of rations that are being recommended and 
satisfactorily used. , 

As is die case ividi poultry radons, it is possible to have a large 
variety of mixtures for die various kinds of turkeys. Different 
ingredients differ somewhat for the various sections of the 
country. The local experiment station or successful turkey 
raisers in the particular locality should be consulted. 

Turkey breeder mashes. The breeding mash requires large 
amounts of certain of die nutrients, some of which are still m 
the unidentified class. It is not particularly necessary to have a 
high energy content, but the indiscriminate use of feedstuffs 
extremely high in fiber should be avoided. 
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results to date would indicate that for the most rapid and eco 
nomical gams, the protein levels oE turkey rations should be 
24 per cent to 28 per cent for the first six weeks, 20 per cent 
to 24 per cent for the second six weeks, and 16 per cent to 20 
per cent after the ttvelfth week 

For the growing poult, calcium and phosphorus must be 
furnished in the largest amounts IVith an adequate supply 
of vitamin D, 0 7 per cent to I per cent oE phosphorus, and 
1 per cent to 1 per cent of calcium have been found adequate 
The ration must have sufficient manganese to prevent perosis 
Usually 1/2 per cent to 1 per cent of salt is added to turkey 
rations 

The same vitamins are necessary for turkeys as for chickens 
and are supplied in the same feeds Special consideration must 
be given to species’ reactions or requirements, however Tur- 
keys need larger amounts of vitamin A, vitamin D, riboflavin, 
and choline 

The amount of fiber usually found m turkey mashes 15 be 
tween 4 per cent and 8 per cent The lower fiber rations are 
usually higher in energy, which fa\ors more rapid growth 
The Committee on Animal Nutrition of the National Re- 
search Council has issued recommended nutrient allowances 
for turkeys These allowances shoivn in Table 77 represent 
the actual amounts needed to promote normal development and 
production and take into consideration such factors as vana 
tions m the composition of feedstuffs, conditions of storage, 
methods of feeding, and variations in breed and strain re 
quirements Hence appropriate margins of safety have been 
included 

Making up a turkey ration Most of the common cereals are 
used m turkey rations These include corn, wheat, oats, barley, 
milo, The rations usually contain, also, cereal by products, 
alfalfa meal, protein concentrates, and vitamin and mineral 
carriers 

A large number of satisfactory turkey rations have been 
recommended The successful ones have shown certain com 
mon characteristics The approximate composition, or general 
make up, of turkey masbes is shown in Table 78 

The mashes should not be sucky when moistened, because 
stickiness affects the proper eating of iL They should also not 
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table 77. Recommended K.rmiEsr Allowances for Turkeys 


Nutrient 


Total protein (per cent) . . - 

yitmins: 

Vitamin A activity (I.U.) . . 
Vitamin D (A.O.A.C. units) 
Riboflavin (me.) 

Choline (mg.) ... 

Minerais: 

^cium (per cent) 

Phosphorus (per cent) 
Manganese (mg.) . , 

Salt* * 


Amount t» Pouno op ^ 


Surung 
Poulw ^ 
(0-S Mcdu) 


28 

4000 

600 

20 

900 

2.0 

10 * 

25 

05 


GrowiDg 
Turkey-* 
(8-16 «cck*) 


4000' 

600 


20 

1.0 


4000 

600 

1.8 


2 25* 
0.75 
15 
05 


•May be reduced to 16 percent after „r.M.mateh 30 per cent of the 

P“o*phonj* of vegetable product* « noophy tin poorp*"* 

P*>fphoniirequied ^ . 

Added lodiutn chloride, may be indued. ^ 

E I M tliev be ground too coarsely or 

>>e too bulky, neither should they o b 

too finely. -j.rible variation exists in the 

Metliods of feeding. ^[“5. incltide tlie feeding of 

methods of feeding turkeys. 1 « ^ or combinations of 

mash only, mash and pellets, scratci g of 

these. The grains may he between tlie various 

the trials show no significant trials, tlie pelleted feed 

metliods of feeding. In some than masli to young 

seems to be more attractive ana p- 

turkey poults. . 'j'he following rations are 

Representative turkey being recommended and 

fepresentative of rations t la 

satisfactorily used. rrtions it is possible to hate a large 

As is Ute case with po“ ”^o„” kinds of turkeys. Dtlferent 
variety of mixtures for the ' various sections of the 

ingredients differ somewhat >or successful turkey 

country. The local “P‘^'',. ' |,ouId be consulted, 
raisers in tlie particular locaM^ greediug iiiasli requires large 
Turkey breeder ‘ie„,s, some of wlucli arc still m 

amounts of certain of the particularly necessary’ to Ijave a 

the unidentified class. It 'S no „sc of fecdstuffs 

lugh energy content, n ^ avoided, 

extremely high in fiber should 


results to date \vould indicate that for the most rapid and eco 
nomical gains, the protein levels of turkey rations should be 
24 per cent to 28 per cent for the first six weeks, 20 per cent 
to 24 per cent for the second six weeks, and 16 per cent to 20 
per cent after the twelfth week 

For the growing poult, calcium and phosphorus must be 
furnished in the largest amounts With an adequate supply 
of vitamin D, 0 7 per cent to I per cent of phosphorus, and 
1 per cent to Uy^ per cent of calcium have been found adequate 
The ration must have sufficient manganese to prevent perosis 
Usually per cent to I per cent of salt is added to turkey 
rations 

The same vitamins are necessary for turkeys as for chickens 
and are supplied m the same feeds Special consideration must 
be given to species reactions or requirements, however Tur 
keys need larger amounts of vitamin A, vitamin D, riboflavin, 
and choline 

The amount of fiber usually found in turkey mashes is be 
tiveen 4 per cent and 8 per cent The lower fiber rations are 
usually higher in energy, which fe\ors more rapid growth 
The Committee on Animal Nutrition of the National Re- 
search Council has issued recommended nutrient allowances 
for turkeys These allowances, shown in Table 77 represent 
the actual amounts needed to promote normal development and 
production and take into consideration such factors as vana 
tions m the composition of feedsiuffs, conditions of storage, 
meiliods of feeding and variations in breed and strain re 
qmrements Hence appropriate margins of safety have been 
included 

Making up a turkey ration Most of the common cereals are 
used in turkey rations Tliese include com, wheat, oats, barley, 
milo, rye The rations usually contain, also, cereal by products, 
alfalfa meal, protein concentrates, and vitamin and mineral 
carriers 

A large number of satisfactory turkey rations have been 
recommended The successful ones have shown certain com 
mon characteristics The approximate composition, or general 
make up, of turkey mashes is shown in Table 78 

The mashes should not be sticky when moistened, because 
stickiness affects the proper eating of lU They should also not 
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Most breeder rations are composed of a mash mixture and 
a gram mixture. The grain mixtures ordinarily are made up 
of tliose grains which are locally available. 

Tables 79 to 81 show typical successful turhey-breedino- 
mashes. ° 


TABLE 79. Cornell Turkey Breeder Ration' 


IvCKLblX'fT 

BitEuuc Mash 
(Fed with Gsain) i 

Yellow com meal 

Ptr Cent 

23 

Wheat standard middlmgs 

15 

Wheat bran 

. 5 

Ground oats 

to 

Soybean-oil meal 

8 

Fi^ meal 

7.5 

\Icat scrap 

75 

Dned skim milk 

4 

Dncd bre^vers’ yeast 

3 

Dned distillers’ solubles 

4 

Alfalfa meal 

75 

Dicalaum phosphate or steamed bone 
meal 

25 

Ground limestone 

1 

Salt 

1 

Manganese sulfate (feeding grade, 67 per 
cent MnSOJ 

0 04 

Riboflavin supplement (to supply) 

50 mg/100 lb 

1800 I C U /lb 

D-acQvated ammal sterol 

Total 

100 0 


I To be fed with apprttxmutdy an equal part of tcraicb and Mtth 

free choice o)'alenheir or other caJaum suppIemcnL 

(Ckimell Department of Poultiy Husbandry, Extension 
Stcnal 192, revised February, 1951 ) 

Turkey starlet mashes. Recent experiments have shown that 
most rapid growth and greatest uniformity is promoted by a 
ration of high available energy content and that with such a 
ration die turkey poults need a higher protein intake than lias 
been usually recommended. The two characteristics go hand 
in hand: diat is, a high protein level has no advantage except 
when the ration is high in available energy, and, conversely, the 
high energy content is most advantageous in the presence of a 
high protein content- Care should be taken to avoid the use 
of ingredients v'ery high in fiber, sucli as light oats, wheat bran, 
and-fibrous alfalfa meal. 

Recent research has shown that the turkey poult has a critical 
need for certain unidentified vitamins. Tiie umdemified 
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TABLE 78 Approximate Composition of Tlrkev Mashes 


STA>n%o 

G*ci'«'i»o Mah<ij I 

Bauoiko 

hlAin 

wmiGsAui) 

(AUeMMH} 

4-8 ecLi <■ 
(AU-Maih) 

ificr 8 Week! 
with Grata) 

fit CnI 

fit CnI 

frr CnI 

PrrCinl 

35-40 

35-40 

40-50 

40-50 


10-15 

15-20 

10-15 

S-IO 

5-10 

5-10 

5-10 

20-30 

15-20 

10 

10 

10-15 

10-15 

10 

10-15 

5-10 

5-10 

5-10 

5-12 

25-3 

5 

5-10 

5-10 

2 

2» 

3 

4 

05 

1 

1 

1 

0 04 

0 04 

0 04 

004 

n) + 

+ 

+ 

+ 

<if needed] 

(if needed] 

(if needed] 

{if needed) 

28 

24 

20 

20 

1 5 

1 5 

15* 


09 

09 

1 

1 5 

2 

2 

9 

27 

4000 

4000 

8000* 

8000 * 

600 

600 

1200 

1200 

sO 

65 

70 

70 


Yellow com- meal 
Ground milo 

Ground or crushed ss heat f 
Oat groau 

Wheat flour imddlingj 
Wheat standard middlings ) 
Wheat bran J 

Ground oats 1 
Ground barley) 

Soybean-oil meal ‘"I 
Corn-gluten meal ^ 

Peanut meal J 
Fuh meal* 

Fish solubles 

Meat scrap (50-SS per cent 
proton 
Liver meal 
Dned slum milk 
Dned buttermilk 
Dned Vihey 
Dned bre%«en' )east 
Dned distiUen’ solubles 
Fermentation solubles 
Alfalfa m^al 

Steamed bone meal -i 

Dicalaum phosphate ^ 

DcSuonnated rock phosphate T 
Ground limestone J 


67 per cent MnSO«) 
Vitamin A and D supplements 


Requitid cempcsitum 
Proton (per cent) 
Caloum (per cent) 
Phosphorus (per cent) 
Riboflas-m (mg/lb ) 
Vitamin A (umts/lb ) 

. Vitamin D (umti/lb ) 
J Crude fiber (not o\cr) 


• S<«be»o isea] should reproesl at leui (Im-aiumn of the l< 
« Full meal and /or e»h uluhla ihould rriM^t at leui ^ 

•laner and breeder ratxm*. 

• Free-cbtace feeduig of o) nenhetl or other calcium lu 
dehm e c^um conieat of math required for farceduiir r—.K 

J «May be reduced to 6900 iIicraichgtauiuSOperiKatct 
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White Holland ped greed day old poults 


expected in the natural feedstufFs used to supply them it is 
recommended tliat ingredients from both classes be included 
in tlie ration and that more than one ingredient be used from 
each of the two classes involved where\er possible 
Starter mashes are usually fed as an all mash ration for about 
SIX to eight weeks, at which time gram is also fed As is the 


TABLE 81 Turkey Breeder Mash FoRiiULAS 
(To Be Fed with Grain) 


USDA. 

Oklahoma 

Cauforaia 



465* 

26 0 

170 



170 


100 

17 0 

15 0 

20 0 

170 



40 


50 

50 


10 0 

70 

150 

15 0 

10 0 

150 

10 0 

40 


10 


25 

10 

I 0 

20 



20 

1 0 

1 0 

1 0 

1 0 

! 0 

1 0 


Ground grains 
Yellow com 
,, oats 

Wheat bran 

Wheat middbngs or shorts 
soybean oil meal 
Meat scrap 
Tish meal 
9?“°'“ced meal 
Alfalfa meal 

Dncd skim milk or buttermilk 
^boflavin supplement * 

Dned whey 

Kimcstone or oystershell ground 

Steamed bone meal 

Salt 

Fecchng oil 300 D or equivalent 


' Con lining 225 xmUigrams of nboflav a per pound 
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TABLE 80 NVAsm>G*ros Turkev Breeder Rations 



fUT«« l> 

(tatfov 21 


raCUASOH Masiiu* 

Inckcdiint 

R«™, 3 

Ration 1 

Ration 2 

Ground >cUoi4 com 

100 

10 0 
too 

17 0 
50 

100 

15 0 

15 0 
150 


so 

100 

100 

30 0 



150 

ISO 

100 


Dehydrated alfalfa 

too 

200 

20 0 

300 


Whole wheat 






Whole oau 

150 





Dncd brewers’ yeast 






Dried 'vhey 

Soybean-oil meal (44 per cent pro- 


32 

180 

35 

35 


70 

150 

Meat scrap (55 per cent protein) 
Fish meal (70 per cent protein) 

40 

80 

60 

30 

30 

Riboflavin concentrate 






(500 meg/gm 

03 

05 

05 

0 

1 0 

Ground limestone 

35 

35 

30 

Dicalaum phosphate 

25 

35 

32 

5 


Fine ground salt (iodized) 

Feeding oil (2000A 600D/gm ) or 

05 

08 

08 

0 

J 0 

Note 3 

Vitamin A and D supplement 

025 

05 

05 

Note 3 

MaSO« 

Note! 

Note 1 

Note 1 

Note 2 

Note 2 


Jifote 1 Four ounces of manganese sulfate should be added to each ton of diet 
No. ] and eight ounces to Diets 2 and 3 
JVel/ 2 Eight ounces per too 

}{oU 3 Add 3H pounds of activated ammai $terob (1500 I C units D per gram) 
per ton, 

Dicalaum phosphate coatains 20 6 per cent phcsphorus and 26 per cent calaum* 
If steam bone or defluonoated rock phosphate is used in plau of dicalaum 
phosphate, the total phosphorus and total c^aum supplied b}' the calaum and 
phosphorus supplements should be the same 

Bone meal contauu approximately 14 per cent phosphorus and 32 per cent 
calaum Dcfluonnatcd phosphate contains J4 per cent phosphona and 26 per 
cent calcmm 

1 D «t No 1 which u A complete feed ihouM be fed with eupplemeourv »hell or limestone mt and 
hard jramte pit er i o 

^ ih^ld be fed on the bans of bO parts mash and 40 parts whole nain also, msier- 
shell should be fed free<hoice y t- » 

• withaneqnalatDounioffraui andfree-ebmceoMterihellorhmeitonegnt, 

A hard ent should be fed once each week 

(Poultry Pointers No 39 [Revised], State CoUege of Washington, Pullman. 
Washmgton, March, 1949 ) 


nutrients are associated with protein supplements of animal 
origin and at least one of them is also contained in yeast, dis 
tillers solubles, dried whey, and probably fermentation solu 
bles Parucular attention must be given to feedstuffs of these 
two classifications m order to provide sufficient of these un 
known factors Because there apparently are at least two 
factors concerned and because considerable variability can be 
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while Holland pedigreed day old poults 


expected m the natural feedstulls used to supply them, it is 
recommended diat ingredients from botli classes be included 
m tlie ration and that more than one ingredient be used from 
each o£ the tivo classes invohed iihereier possible 

Starter mashes are usually fed as an all mash ration for about 
SIX to eight weeks, at which ume gram is also fed As is the 

TABLE 81 Turs^y Breeder Mash Formulas 
(To Be Fed with Grain) 


Ground grains 
Yellow com 
Heavy oats 
Wheat bran 

Wheat middlings or shorts 

Soybean oil meal 

Meat scrap 

Fish meal 

Cottonseed meal 

Alfalfa meal , .. ,_,iir 

Dried skim milk or buttermilk 

Riboflavin supplement 

Dried whey hell ground 

Limestone or oysteR B 

Steamed bone meal 

f-^cd-soil SOOD-rmuivolc. 


5-13 


case m the feeding of mature birds, the grains usually used 
are tlie ones that are available readily locally 

T utkcy gTowcT TTiflj/ies All mash rations are sometimes used, 
especially during the earlier growing period The chief dif 


TABLE 82 Cornell Turkey Starting Ration 
(Fed as All Mash Ration to 4 or 8 Weeks of Ace) 


Ikgkuxznt 

PiB CrxT 

Ground yellow com 

30 

Wheat flour nuddlings 


Pulverized heavy oats 


Soybean-oil meal (low fiber, 50 per cent 
protein) 

23 

Fish meal (60 per cent protein) 


Meat scrap (55 per cent protein) 

' 25 

Dned skim milk 


Dried brewers yeast 

5 

Alfalfa leaf meal (20 per cent protein) 

2 


1 5 

Iodized salt 

05 

Manganese sulfate (feeding grade, 67 per 
cent MnSOt) 

0 04 

Choline 

0 05 

Ntaan 

1 0 gms/too 

High potency vitamin A source 

2000 I TJ /lb 

D acuvated animal sterol 

600 I C U /lb 

Antibiotic feed supplement 

10 gms/too 

Total 

100 0 


(Cornell Department of Poultry Hurbandry, Extension 
Stencil 192, Revised February, 1951 ) 


ference from starting mashes is the reduced protein content and 
lower levels of vitamins IE the turkeys are to be reared xn 
confinement or if the available range is not in good condition, 
care must be taken to supply adequate amounts of vitamin A 
If the birds are reared outdoors, it is not necessary to furnish 
vitamin D carriers The available energy content of the ration 
IS not so critical as for the starting ration Reasonable amounts 
of wheat bran and lighter oats can be used, and other cereal 
grams can replace part of the yellow com 

In most cases both the grain and the mash are hopper fed to 
growing turkeys 

Some growers prefer to feed a concentrate which is similar 
to the regular growing mash except that it contains larger 
proportions of the protein concentrates and hence a higher 
protein content \Vhen concentrates are fed, tlie birds can 
consume larger proportions of gram 
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TABLE 83. Washington Turney Starting Mash Formulas 
(One to Eight Weeks) ^ 


Ingredient 

Ratio** 1 

Ration 2 

Ration 3 

Kxnoxt 

Ground wheat 

15 4 

140 

160 

10 0 

Ground yellow corn 

15 0 

15 2 

150 

140 

Ground oats 

50 

50 

50 

50 

Mill run 

18 0 

20 0 

198 

180 

Fish meal 

40 


20 

40 

Meat scrap 


50 

25 


Soybean-oil meal (41 per cent pro- 





tern) 

29 0 

28 0 

28 0 

22 5 

Ground peas 




100 

Dehydrated alfalfa * 

75 

75 

75 

75 

Dncd whey 




50 

Fermentation by-product* (113,599 





nucrograms riboflavin per pound) 

0 I 

0 1 

05 


Dned brewers* yeast 

20 

20 



Limestone flour or ground o>stcr- 





shell , 

21 

24 

22 

2 1 

Bone meal or defluonnated phos- 





phate * 

1 4 

03 

I 0 

1 4 

Sait (iodized) 

05 

05 

05 

05 


Note 1 

Note 1 

Note 1 

Note 1 



Note 2 

Note 2 

Note 2 

Choline chlonde 

Note 3 

Note 3 

Note 3 

Note 3 

Total 

rnnarm 



100 0 


SueeaUd analysts 
Krotem 
Calaum 
Phosphorus 


Per Cent 
23 
1 6 
08 


^'ote 7 The amount of fish oil or vitaroin-D supplement to be added per 100 
pounds of turkey starting mashes 

Vitanun-D potency V»tainm*A potency 

A O A C chick units U S P umts Pounds of supplement 
per gram per gram per 1 00 pounds 

600 2000 0 2 

300 1000 0 4 

1500 0 08 
^ote 2 Add 0 2 of an ounce of manganese sulphate per 1 00 pounds or 4 ounces 
per ton of turkey starUng mash ,,, it i_ i it i 

AfeJ AddUpounaorcholinechlondcpcrlonoffccd If a cho Me chjondc 
concenlrate u obSained, be sure that enough of ihi. coneenirate u added u. gne 
h pound ofehohne chlonde per ton For example, It uould tale 2 pound, of a 
25 per cent choline chlonde concentrate 

bc««uul««I. u pS^r srouU. l«uj.i from 

(iwSy Pomterx No 32. Sute CoUege of Wadungton, Pullman, Waduuglon, 
ApnI. 1547) 



TABLE 84 Turkey Starter Mashes 


IscaEPitNT 

Texas 

Cautoxxia 

U^DA. 




Fnndi 

Yellow corn, milo or kafir, ground 

200 

15 0 

22 5 

Heavy oats, ground 

ISO 


150 

Wheat, ground 




Barley, ground 




Wheat bran 




Wheat imddlings or shorts 



100 

Soybean-oil meal 

120 

20 0 

24 0 

Meat scrap 




Fiih meal 

140 

120 

50 

Alfalfa meal 

80 

100 

80 

Dned skim milk 

50 



Dried whey 


40 


Fermentation by product 1 


1 

10 

Limestone or oystcrshell, ground 

1 5 

20 

20 

Steamed bone meal 

2S 

i 0 


Salt 

025 

1 0 

1 0 

tceding oil, ^UU U or equivalent 

05 

05 

05 

Granite gnt 



1 0 

Cane molasses 


1 0 



TABLE 85 Cornell Turkey Gro%vinc Mashes 


lAOKEDttNT 



Ground >ellow com 

Ftr Cnt 

FtrCm 

Wheat standard nuddhngs 



Pulverized oats 



Soybean-oil meal 


10 0 

Fish meal 


Meat scrap 



Dned brewers’ yeast 



Dned distillers’ solubles 



Alfalfa leaf meal 



Ground limestone , 


1 0 

Steamed bone meal . 


Iodized salt 

Manganese sulfate (feeding grade, 67 per cent 

05 ] 

1 0 

MnSO*) 



D activated ammal sterol 

600 1 C U /lb 1 

1200 ICU/Ib 

Total 

1000 

1000 


■ Scratch gtami mar be fed free^hoice ataning 12 oecka. 


(ComdJ Department of Poultry Husbandry, Extension Steaal 192 revised 
February, 1951 ) 
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TABLE 86. Washington Turney Developing Mash Formulas 
(Nine Weeks to Maturity)* 


Increoiekt 


Ground wheat 
Ground yellow com 
Ground oats 
Ground barley 
Mill run 
Fish meal 
Meat scrap 

Soybean-oU meal (41 per cent pro- 
tein) 

Ground peas 

Dehydrated alfalfa or hiyh-quabty 
alfalfa meal * 

Dried whey 

Limestone flour or ground oyster- 
shell 

Bone meal or defluonnated phos- 
phate » 

SMt (iodized) 

Manganese sulfate 

Fish oU or vitamin-D supplement 


PtrCriU 
100 
100 
10 0 
50 
170 
35 


16 0 


20 0 


08 

67 
1 0 
Notel 
Note 2 


Ptr Ctfti 
80 
10 0 
10 0 
90 
170 

45 

140 


20 0 


08 

57 
1 0 
Notel 
Kote2 


Per Cenl 

90 
90 
50 
70 
15 0 
1 5 
25 

13 0 
100 

20 0 


07 

63 
1 0 
Note 1 
Note 2 


Per Cent 

83 
14 0 
50 

170 


22 0 


20 0 
50 

08 

69 
I 0 
Notel 
Note 2 


Total 


100 0 


100 0 


1000 


100 0 


analynt Per Cent 

Protein 20 

Calaum 2 4 

^osphorus 1 5 


1 Add 0 4 of an ounce of manganese sulfate per 100 pounds or 8 ounces 
per ton of developer mash 

Note 2 It IS not necessary to add a \Ttanim D supplement to the developing 
ration if turkeys are on green range If turkeys are raised in dry lot or in confine- 
m^ent without being supplied with chopped green feed, add 0 6 pound (2000 units 
of A per gram fish oil) per 100 pounds of mash 


• II u ofien difficult to secure adequate luppl es of alfalfa meal, bone meal defluonnated phosphate, 
aad protein concentrates. If necesary to omit any of these important ingredienU your county agent or 
poultry speaalista at the state college should be consulted as poorer growth nsulu from omitting neces- 
**^,*°8redienii. . , e j 

’ w hen debvdrated alfalfa u not available it is important the turkevi be gromt on a good green range 
I n.,..! ... . ... - c — 1.-™ meal or .-e.—e... 


' ihcaldum phosphate may be used as a subsi 


or deSuonnaied phosphate. The 


amount would be r^ced by about one-third and the limesione or ground 0}stenhcil increased by about 
ihtt ainouoL 


(Poultry Pointers No 32, State College of Washington, Pullman, Washington, 
April, 1947 ) 


Feed required by turke)s About -iO pounds of niasli and 20 
pounds of grain are required to produce a 15 pound turkey 
at 24 weeks of age under the compIeteKronfineiiieiit method of 
rearing When turkeys are confined, tliey will consume somc- 
"liat more total feed and also require more pounds of feed to 
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TABLE 87 TuriwEY Grow-er Mashes 


iNcnuitxT 

U.SDWV, 

Cautok-sia 

Ouahoua 




Ptnault 

Yellow corn, ground 

280 

10 0 

170 

Heavy oau, ground 




Wheat, ground 




Barley, ground 

60 

150 

170 

Wheat middlings 




Soybean-oil mc^ 




^leat scrap 












Alf^a meal 

150 

100 

90 

Riboflavin concentrate * 




Dned whey 




Limestone or oystcrshell, ground 

20 



Steamed bone meal 




Salt 

t 0 

I 0 

05 

Cane molasses 


1 0 



I CoBiAUuog 22S nuUigrsnu ot nl>a&a«'ui per pound. 


produce a pound of gam than when they are allo\sfed to range 
More pounds of feed are required to produce a pound of 
gam as the poults grow older This is shown m the following 
figures giving the amount of gram and mash fed per pound of 
gam m weight 


Age in fyeeh 
W 
5-8 
9-12 
13-16 
17-20 
21-24 


Pound oj Feed per 
Pound oj Gain 
206 

2 53 

3 08 

3 50 

4 52 
6 92 


Most of the cxpcnmcnial results show fair agreement in the 
utilization of feed by growing turkc>s The pounds of feed 
required to produce a pound of gam up to 21 weeks of age 
as rccoidcd by a number of stations is as follows 



Station 


Pennsylvania 

Bronze 

White Holland 
USD A 
Oklahoma 

Bronze 

South Carolma 

Broad-Breasted Bronze 

Small type Broad-Breasted White 

Indiana 
Bourbon Red 

Massachusetts 

Bronze 

White Holland 
Cornell (New York) 

White Holland 


Pounds oj Feed 
Required to Produce 
a Pound oJ Gain 

4 49 
4 73 
4 12 

f3 82 
^4 12 

U45 

/4 00 
14 37 
/4 39 
{4 53 

r3 35 
1351 

4 41 
4 85 

f4 19 
<^4 37 
[391 


The feed consumption of young Bronze breeding hens fed 
desired has been reported to average 3 23 pounds per week 
per hen for the 8 week winter period 2 73 pounds per ttfeek 
for the 16 week spring period, and 3 50 pounds per week for 
the 4-^veek fall fattening period, after having been held on 
limited maintenance rations of I 40 pounds of scratch grain 
per hen per week during die summer period of 20 weeks For 
the 48 week year, tlie total feed consumed was 111 52 pounds 
By adding four weeks to tlie summer maintenance period, the 
total was°117 12 pounds for the full year of 52 weeks The 
males ate nearly twice as much feed per a\erage bird as the 
female The requirement for die 48 week >ear being 226 88 
pounds and for the 52 iveek jear 210 88 pounds 
The amount of feed consumed monthly will depend upon 
the size of the breeding hens Broad Breasted Bronze ha\e 

510 




open and covered ronge roosts for turkeys 


been reported as consuming about 18 pounds of feed per 
month. Standard Bronze, 17 pounds, White Hollands, 15 
pounds, and BeltsviUe Whites, 12 pounds 

In an economic study of Washington’s turkey breeding 
flocks, it was found that the total amount of feed, excluding 
shell, fed by growers in different parts of the state did not vary 
much For 61 farms it averaged 31 2 pounds of mash, 1 2 
pounds of hay, and 40 3 pounds of grain, or a total of 72 7 
pounds 


LOSSES IN TURKEY PRODUCTION 
The turkey producer must be at all times on the lookout to 
reduce losses Most of the losses are the result of disease, 
although there are other reasons also (or mortality 

Prevention of disease. Prevention of disease rather than the 
cure should be the aim In this connection, the old proverb 
IS particularly applicable, namely that “Cleanliness is next to 
Godliness ’ By this is meant cleanliness in every department, 
such as clean stock, clean houses, clean brooders, clean ranges, 
clean feed, and clean management in all of its phases 

Sanitation. Thorough cleaning of the houses and equipment 
IS essential Disinfection and fumigation will help to get 
things clean Approved disinfectants, such as creosol solutions, 
should be used frequently Latter and dead birds should be 
disposed of in such a ivay that there is no danger of their coming 
in contact with the stock 
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Vaccination. Vaccination \vill iielp to reduce losses m the 
case of some of tlie diseases where reliable \accine has been 
developed, as, for example, cholera, pox, and typhoid 
Medication. In many diseases, medication is of relatively 
little value It can be used effectively, however, m the treat- 
ment of parasites These would include lice, mites, ivorms, 
and coccidiosis Other conditions, such as sinusitis and bumble 
foot, also submit to treatment 
Epidemics, The good turkey groiver is ever on the alert to 
detect abnormal conditions By recognizing a disease in its 
earliest appearance, frequently epidemics and large losses can 
be avoided An autopsy should be performed at once in order 
to find out die natuie of tlie disease so tliat die proper methods 
of treatment can be applied The autopsy also should be made 
by a competent person, such as a veterinarian, pathologist, or 
bacteriologist In most states the diseased birds can be taken 
to a public diagnostic laboratory Some of the larger feed 
companies also maintain diagnosuc laboratories for diis service 
In selecting birds to be diagnosed, be sure that the specimens 
are representative of die common, or general, condition 

Keeping losses at a minimum by good management. Losses 
can be kept to a minimum, and hence profits can be increased, 
by good management practices Keep die adult turkeys away 
from the poults It is particularly important to keep die 
turkeys away from chickens 

Early poults generally do better than those hatched later 
in the season 

Start pullorum free poults in houses and wxdi equipment 
that has been dioioughly cleaned Watch out for crowding and 
piling Prevent contamination by continued cleanliness, keep 
mg in mind the fact that most diseases are filth borne 

The establishment of quarantine measures will help to reduce 
mortality The strictness of such measures will be governed 
more or less by circumstances In this category should be in 
eluded the introduction of stock and eggs from outside sources, 
the admission of visitors to the farm, die transportation of feed 
m containers that have been off the farm, the use of equipment, 
such as coops and crates, that Iiave had odier birds in them and 
which have been on die outside, and the movement of animals 
or other wildlife which might act as carriers 
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Sometimes losses are due to flying or sumpeding, usually 
caused by sudden fright In some localities, protection against 
wind and snow must be given late in the season 

Losses All turkey growers expect to suffer some losses, but 
the objective is to keep these at a minimum Great variation 
exists in the percentage losses on different farms In the case 
of adult birds, this should not exceed 10 per cent On some 
farms the loss is practically ml 

In the case of the young stock, losses of 25 per cent are not 
uncommon In epidemics this figure will be exceeded con 
siderably It is encouraging, houever, diat on some farms die 
loss is less than 10 per cent Large losses need not be antici 
pated if correct practices are followed 

Parasites The most common external parasites are lice and 
mites The most common internal parasites are tapeworms and 
roundworms Cecal worms might also be important because of 
the part they play in the transmission of blackhead 

For further information and treatment regarding parasites 
see Chapter 14 

Protozoan diseases Protozoa are minute, one-celled para 
sites which gam access to the body and produce disease 'When 
the flock becomes heavily infected the mortality is likely to be 
very high Prevention is the best means of protection, and, 
therefore, everything should be done to keep these organisms 
from entering the flock The most common protozoan diseases 
in turkeys are coccidiosis and blackhead 
Coccidtosis Coccidiosis is caused by coccidia which are 
minute, miscroscopic protozoa that live in the cells that line 
the intestine The parasites destroy these cells and cause in 
flammation Birds affected with coccidiosis discharge large 
numbers of the parasite m their droppings These in turn, 
under proper conditions, can affect other animals General 
symptoms include lisilessness ruffled feathers drooping wings 
and diarrhea Sometimes the droppings are bloodstained 

Cecal, or acute, coccidiosis usually occurs in the )ounger 
birds The ceca are distended and filled witli blood The 
intestinal or chronic coccidiosis usually affects older birds 
In this case, the birds show a thickened and inflammed con 
dition of the intestines 

Prevention is most effective m controlling cocadiosis keep 
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the young stock away from the old birds Keep the houses and 
surroundings clean and dry 

Satisfactory treatment has been reported with the use of 
sulfur and sulfa drugs 

Blackhead Blackhead is the disease which caused fluctuation 
m the production of turkeys until tlie nature of the disease 
and its relation to blackhead m chickens became established 
It was called blackhead because of the darkened head which 
resulted from tlie infection Cliaracteristic symptoms are 
iveakness, droopiness, ruffled feathers, and yellow droppings 
The organs principally affected are the ceca and liver The 
ceca become swollen and ulcerated The liver is covered with 
white or yellow areas 

Prevention is more important tlian treatment A proper 
sanitation program will control die disease Phenothiazine has 
been reported as a possible remedy for it, since it controls die 
cecal worm which acts as an intermediate host. Enheptin has 


also been reported of value 

Bacterial diseases. The common bacterial diseases are pul 
lorum, typhoid, and cholera For details of these diseases, see 
Chapter 14 

Virus diseases. A common virus disease is fowl pox This is 
a virus disease which may occur m the birds at any age, widi 
the exception of the very young poult It is characterized by 
small, yellowish eruptions on the liead and yellow cankers in 
the moudi As the disease develops, die lesions on the head 
enlarge and have die appearance of dried scabs The disease 


can be controlled by vaccination 

Nutritional diseases A deficiency of some of die nutrients, 
particularly vitamins, will produce die so-called nutrition 
deficiency iseases The ones that are likely to occur are rickeu 
due to a lack of vitamin D, nutritional paralysis due to a lack 
.of riboflavin, and dermatitis caused by a deficiency of panted 
theme acid or bioun Perosis is usually due to a deficiency of 
manganese and choline Leg weakness and poor bone de% elop 
ment might be the result of an insufficiency of phosphorus and 

calcium as well as vitamin D , , . , 

Losses due to other conditions Pendulous crop a condition 
also known as crop or impacted crop, might be due to tlie 

overconsumpuon of liquid or a mechanical obstruction caused 
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by the consumption of large amounts of coarse feed Tins 
causes the crop to become distended Treatment is not prac 
tical It has been obser\ ed that tlie tendency to develop pendu 
lous crop seems to be inherited In that case, selection of fam 
dies without this tendency would be helpful in eliminating it 
from the flock 

Leg trouble or hock trouble This condmon has caused 
trouble in some flocks It results m a swollen hock resembling 
in some respects birds afflicted witli perosis In some instances 
a bacterial infection accompanies it The cause for tins condi 
uon IS not known and, hence, no treatment can be recom 
mended It is believed, however, to have a nutritional basis 
The use of fish liver oil has been reported to aggravate its inci 
dence Also dried brewer s yeast seems to help prevent it 
Disease diagnosis If the birds are not growing or produc 
ing as they should or if losses other tlian accidental are oc 
cumng, a pathologist should be consulted m order to eliminate 
the possibility of disease The outward appearance and actions 
of the birds might give some indications, but it is usually nec 
essary to make a post mortem examination to definitely de 
termme the cause of mortality This requires observation, 
tests, and interpretation by a trained person 
The outvsard symptoms are helphil, but frequently, by the 
time they have developed to this stage, the condition is quite 
senous Some of these indications are as follow s 

General inactivity, weakness and listlessness, although more 
or less common to all disease conditions, are more general in the 
case of pullorum, typhoid, and paratyphoid as well as coccidiosis 
and worm infestation 

Diarrhea is usually characteristic of pullorum, typhoid, para 
typhoid, coccidiosis, blackhead, and cholera In acute cocci 
diosis the droppings may be bloody In the case of blackhead 
and cholera, they are usually yellowish in color 

Loss of appetite generally accompanies an outbreak of chol 
era and various conditions of enteritis 

Yellowish eruptions and scabs on the head denote fowl pox. 
A swollen snood is characteristic of erysipelas 
A distended crop denotes pendulous crop 
Swollen feet or legs usually denote on infection of some type 
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The calf of the wild. 


^ Leg weakness ordinarily indicates nucritionai difficuity, espe- 
cially a lack of vitamin D and calcium or phosphorus. 

SUGGESTIONS AND QUESTIONS 

L Compare the commercial turkey rations offered for sale in your 
locality with respect to price, guaranteed analyses, and ingredients. 

2. Make a su^^ey of turkey production in your area. Is the num- 
ber of turkeys produced increasing or decreasing^ Try to determine 
die reasons for this 

3. To what extent are turkeys being reared in confinement? How 
do these farms compare with those raising turkejs on range? 

■I. Formulate a turkey starting ration from feeds available in your 
niarket. Compute the nutrients to be sure the recommended al- 
loivances are met. 

5. Do tlie same for a turkey growing ration. 

6. Do the same for a turkey breeder ration. 

7. Keep records on a flock of turkeys to be able to compute average 
Weights, feed per bird, and feed necessary to produce a pound of 
gain. 

8. \Vhat are the causes for losses in turkey flocks? 

9. What diseases ha\e been reported in your locality during the 
past >ear? 
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American Standard of Perfec 
tion, 39 

amino acids, 172 
amount of feed 
for clucks, 302 
for hens, 332-333 
for turkeys, 547-550 
animal protein factor, 184 
animal protein feeds, 173, 188- 
190, 305, 341, 358-359 
antibiotics, 184-185 
artificial illumination 
adapting ration to, 337 
effect on fertility, 203 
avian tuberculosis, 483-484 

baby chick shows, 455-457 
score card, 456 
batteries, brooder, 263-266 
biotm, 179 
blackhead, 496, 553 
blue comb, 491—492 
breast development, of broilers, 
87 

breeders, feeding, 338—339 
breeding 
definition, 57-58 
history of, 67—69 
plans, 90-99 
systems for hens, 87-90 
systems for turkeys, 534-535 


breeding — (Continued) 
techniques, 99-100 
terms, 62-85 
breeds 
Anconas, 48 
Brahmas, 50 
choosing, 34, 53-55 
Coclnns, 50-51 
distribution of, 40 
history of, 37-39 
Leghorns, 47-48 
Minorcas, 48-49 
New Hampshires, 43-45 
non Standard, 53 
other American, 46-47 
other Mediterranean, 49 
Plymouth Rocks, 42-43 
red jungle fowl, 37-38 
Rhode Island Reds, 45-46 
Wyandottes, 46 

broiler production, 15, 355-364 
brooder houses, 251, 270-272 
for turkeys, 522-523 
brooders 

battery, 263-266 
for turkeys, 525 
heat units for, 255-260 
ho\er space for, 257 
permanent systems of heating, 
260-263 

broodiness, 71-73 
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brooding 

air supply for, 248-249 
equipment, 266-270 
floor Space for, 249-251 
heat supply for, 255-263 
houses, 251. 270-272 
humidity, 248 
management, 275, 281-285 
systems, 251-266 
temperature, 246-248, 527-528 
turkeys, 520-531 
faumblefoot, 504-505 

calcium, 167 
candling eggs, 390-392 
cannibtilism, 250, 505 
capons, 15-17, 365-370 
carbohydrates, 174 
catdiing and handling birds, 
106-108 
characters 
dominant, 63 
recessive, 63 

Chicken of Tomorrow Program, 
457-459 

chick rations, 302-317 
starting and growing mashes, 
310 
chicks 

food relations of, 291 
growili relations of, 291-295 
rations for, 302-317 
requirements for grouth of, 
293-299 
weights of, 288 
cholme, 179 
chromosomes, 63 
classes, 39-53 
American, 40-47 
Asiatic, 49-5 f 
English, 51-52 
Mediterranean, 47—49 
other, 52-53 
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coccidiosis, 492-496, 552-553 
cold storage, 410-411 
containers, egg, 406-407 
cooling poultry, 425 
crop-bound condition, 505 
crossing, 89-90 
culling, 102-128 
time for, 104-106 
cut up chicken, 430 

diagnosis of disease, 467—470, 
506, 554 

digesiibilty of feeds, 197 
diseases 

bacterial, 480-486, 553 
control of, 506 
diagnosis of, 467-470, 506 
external parasites, 499-504 
fungus, 496-497 
internal parasites, 497-499 
introducing, 470-473 
nutritional, 504-553 
prevention of, 475-478, 550 
protozoon, 492, 552-553 
turkey, 550-555 
virus. 486-492, 553 
disinfection, 478-480 
disposal of dead birds, 475-478 
drawing poultry, 427-429 
dressing poultry, 420-425 
losses, 430 

dned-egg production, 412-413 
dropping pus, 157 
dubbing, 284-285 
ducks, 13-15, 364-365 

egg production, 69-85 
breeding program, 95-99 
cycle, 76 

number of eggs, 69-77 
rate, 74-77 
«gS5 

abnormal, 81 



eggs — (Cojitinued) 
candling, 390-392 
color of, 79, 209 
composition of, 383 
consumption of, 5 
containers for, 406-407 
graders for, 402 
grading, 392-402 
hatchability of, 81-82, 204 
hatching, 10, 201-244 
holding temperatures of, 389 
inedible, 413 
interior quality of, 80-81 
merchandising, 408-410 
nutritional value of, 388 
parts of, 381 

photographic standards of 
quality of, 387, 403 
prices of, 408 
production of, 4-6, 9 
quality of, 384-406 
shape of, 78-79 
shell quality of, 79-80, 208- 
209 

shows, 449-457 
size of, 77-78 

ihennostabilization of, 406 
transportation of, 407 
washing, 212, 405 
embryology of chick, 225-232 
energy, 175 
epidemic tremors, 489 
equipment 
feeding, 158-159 
incubation, 232-238 
poultry house, 155-163 
exhibiting birds 
care after show, -147 
practices in sho^^Tooin, 448- 
449 

preparation, 444— H6 
selection, 441—114 


exhibiting eggs, 449-455 
score card, 452, 453, 455 

fats, 174-175 

fattening, 370-377, 531 . 

feathering, 85-86 
feeding equipment, 158-159 
for turkeys, 525 
feeding management 
of breeders, 338 
of broilers, 311 
of broody hens, 336 
of cockerels, 3 1 1 
during molt, 336 
of growing pullets, 309, 313, 
335-336 

of poults, 528-529 
of turkey breeders, 535-537, 
539, 542, 543 
feeding practices 
for chicks, 300-302 
for hens, 329-333 
feeds 

amounts of, 302 
animal-protein, 173, 188 
compostion of, 168 
costs of, 198 

effects of, on quality, 198 
grains, 186 
green, 190-192 
ground, 186-187 
mineral, 192-193 
selecting, 197-199 
vegetable-protein, 188 
vitamin content of, 194 
fertility, 201-204 
fiber, 323 

finishing turkeys, 531 
floots, of poultry houses, I5I- 
152 

folic acid, 179 

food consumption, of poultry, 
333-335 
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food relations, 291-293 
foundations, of poultry houses, 
151-152 

fowl cholera, 484-485 
fowl pox, 486-487 
fowl typhoid, 485-486 
frozen-egg production, 412 
frozen ivatiles and comb, 505 
fumigation of incubators, 238- 
240 

genes, 63 
genotype, 63 
gizzard erosion, 181, 184 
glossary of disease terms, 509- 
510 

grading eggs, 392-402 
weight classes, 401 
grams, 186 
green feeds, 190-192 
grit, 324 

ground feeds, 186-187 
growth, 86-87, 291 

hatchability, 81-32 
factors affecting, 204-225 
hatchery industry, 240-24S 
hatclung eggs 
cleaning, 212 
fertility of, 200-204 
selection of, 206 
storage humidity for, 211 
storage temperature for, 210 
turning, 2U-212 
hens 

feeding, 319-353 
rations for, 326-329 
requirements for egg produc- 
tion for. 321-324 
heredity, 59 

effect on hatchability, 213-215 
leihals, 214-215 
hock trouble of turkeys, 554 
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home preservation of eggs. 411- 
412 

hormones, 376-377 
houses, poultry 

classification, 134-140 
construction, I5I-155 
equipment, 155-163 
essentials, 129-134 
floor space, 134 
labor saving practices for, 132- 
134 

loc-ation, 140-141 
roof, 139 
shape, 137-139 
size, 137 

tejnperature, 130 
ventvlau'sn, 141-151 
windows, 153 
humidity 

brooding. 248 
m hatchers, 221 
for incubation, 218-221 
m laying house, 131 
for storage of batching eggs, 
211 

inbreeding, 87-38 
incubation 

air composition for, 224 
humidity for, 218-221, 222 
length of period of, 226 
position of eggs during, 223 
temperature during, 216, 234 
turning of eggs during, 221- 
222 

incubators 
cabinet. 234-238 
fumigation of, 238-240 
sanitation of, 238-240 
sectional, 232 
separate hatchers, 236 
selling, 236 



infectious bronchitis, 238, 187- 
488 

infectious coryza, 186 
infectious laryngotradieitis, 488 
inheritance 

comb diaracter, 63, 64, 65 
egg size, 77-78 
sex linked, 66-67 
insulation, 154-155 

judging contests, 459-464 
score card for dressed diickens, 

460 

score card foi Use diickens, 

461 

killing poultry, methods of, 421- 
422 

labor 

efficiency, 21 
income, 18-19 
methods of saving, 132-134 
laying condition, 108-111 
laying shelters, 163 
length of incubation period, 226 
lethals, 214-215 
leucosis, 490-491 
inheritance of, 83 
lice, 499-502 
line breeding, 88-89 
litter, 282, 330 

management 

brooding and rearing, 272-285 
of layers, 329 

of turkeys, 521-531, 535-537 
of young stock, 309 
marketing, 379-439 
eggs. 380 
poultry, 414—420 
turkeys, 531-533 


market poultry, 354-378, 414- 
420 

cooling, 425 
cut up, 430 
drawing, 427-429 
dressing losses, 430 
fattening, 4I8-4I9 
killing, 421-122 
live, 419-420 
picking, 422-425 
selection, 417 
skinning broilers, 425-427 
split carcass, 429 
standards and grades, 431-434 
transportation, 415 
trussing, 429 

mash constituents, 187-188, 328, 
350 

minerals, 167-172 
m feeds, 192-193 
for chicks, 297, 361 
for hens, 321-323 
mites, 502-504 
molt, 1] 6-1 21 
order of, 1 1 7-1 1 8 
wing, 119-121 

raortahty or losses, embryonic, 
214, 229 

methods of feeding, 300-302, 
325-329 
broilers, 363 
range, 272 

National Poultry Improvement 
Plan, 90-93. 242 
nests. 157-158 

Neucastle disease, 238, 488-489 
niacin, 179 

nomendature of chickens, II 
nutrient allowances 
for young chickens, 298-300 
for hens, 325 
for turkeys, 539 
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nutrients, lCft->199 
for clucks, 295^300 
for hens, 321-321 
relation of, to feed, fowl, and 
egg. 170 

outcrossing, 90 

pantothenic acid, 179 
for clucks, 29G 
parasites 

external, 199-501 
internal, 197-199 
pastures, 279 
pedigree, 127 
pendulous crop, 553-551 
pcrosis, 170 
persistency, 73-7-1 
plicnoiype, 61 
phosphorus, 167 

physiological effects of rations on 
hens, 321 

picking poultry, 122-125 
pigmentation, 111-110 
order of bleadjing, 112-115 
poisoning, 506 

poultry dressing room, -131-136 
poultry farms 

capital msesimeni in, 30 
cost of, 28-29 
location of, 29 
successful, 22-25 
types of, 6-17 
poultry meat shosss, 157 
prices, egg, 408 
protein, 172-174 
for chicks, 293-294 
for hens, 321 

protein-energy ratio, 198 
pullorum disease, 238, 275, 180- 
483 

pyridoxine, 179 
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r.ange s)stcin of brooding and 
tearing. 251 
rations 

for broilers, 356 
for ducks, 302-311 
egg proiJuciion, 339-3H 
fattening, 373-376 
Hushing, 312-313 
for hens, 326-328 
ph)sioIc^icaI cllccis of. 321 
for turkc)5, 537-550 
rearing 

confincnicnt, 250 
costs, 278 
dubbing, 281-285 
management, 281-285 
pastures, ‘270 
range, 251 
shelters. 270-272 
space, 219 
(urkc)s, 529-530 
vaccination, 281 
records, 33-31 
pedigree, 97 
reproduction, 58 
rcproduciise system, 59-62 

organs of, 60-62 
riboflavin, 177-179 
for ducks, 296 
rickets, 181 
roofs. 152-153 
types of, 139-MO 
roosts, 155-157 
roundworms, 198-199 

sanitation, 170-173 
incubator, 238-210 
selection 

of broilers, 85-87 
of exhibition birds, 141-144 
of hatching eggs, 206 
of males, 124-127 



selection — (Con tinned) 
o£ pullets, 122-124 
oC turkey breeders, 533-534 
sex determination, C5-d6 
sexual maturity, 69-7 1 
shelters 
laying, 163 
range, 270-272 
shotvs 

baby chick, 45S^57 
benefits of, 447 
egg, 449—155 
entries in, 447 
history of, 440-441 
poultry meat, 457 
premiums for, 448 
skinning broilers, 125—427 
standards and grades of poultry, 
431-434 

ueight classes, 434 
statistics 
broilers, 15 
chickens and eggs, 4, 6 
chicks hatched, 241 
consumption, 5 
hatclieries, 240 
income, 5 
turkey, 12 

sun porches, 523-525 

tapeworms, 497 
temperature 
brooding, 216-248 
for holding eggs, 389 
incubation, 216-218 
jxiultry house, ISO 
for storage of hatcliing eggs. 
210 

thennostabilizaiion, 106 


thiamine, 177 
for clucks, 296 
trussing poultry, 429 
turkeys 

breeders, 533-537 

losses, 550-555 

origin, 513-514 

per capita consumption, 5 

statistics, 12 

varieties, 515 

U S Standards for quality of in- 
dividual eggs, 394-401 

vaccination, 284 
variation, 59 

varieties of chickens, 39-53 
vegetable protein feeds, 188, 305, 
341, 358 
ventilation 

of brooder houses, 149, 248- 
249 

of incubators, 224 
of laying houses, 141 
viability, 82-85 
vitamin A, 175-177 
for ducks, 296 
vitamin D, 181-183 
for* ducks, 296 
vitamins, 175-184 
carriers, 193-197 
for ducks, 295-297, 359-361 
for hens, 323 

walls, of poultry houses, 153-154 
water supply, 159-163, 166-107, 
323 

for iurkc)s, 525-526 
weights of chicks, 288 
windows, of pouluy houses, 153 
wiiucr pause, 72-73 



